


ad 


86111 Coneress | HOUSE OF REPRESENTATIVES REPorT 
Ist Session No, 1075 





DISPOSITION OF SUNDRY PAPERS 
Avucust 31, 1959.—Ordered to be printed 


Mr. THompson of New Jersey, from the Joint Committee on 
Disposition of Executive Papers, submitted the following 


REPORT 


{Pursuant to 63 Stat. 377] 


The joint select committee of the Senate and House of Representa- 
tives, appointed on the part of the Senate and House of Representa- 
tives a acting in compliance with the provisions of the act approved 
July 7, 1943 (57 Stat. 380), as amended by the act approved July 6, 
1945 (59 Stat. 434) and the act approved June 30, 1949 (63 Stat. 377), 
respectfully reports to the Senate and House of Representatives that 
it has received and examined the report of the Archivist of the United 
States No. 60-3, dated August 13, 1959, to the 86th Congress, Ist 
session, submitting the following lists or schedules covering records 
proposed for disposal by the Government agencies indicated : 


—_— - 








sub No, Agency by which submitted Job No. Agency by which submitted 
II-N NA-2981...} Department of.Azriculture. II-NNA-3082...| U.S. Atomic Energy “ommis- 
II-N N A-3063...| Department of the Air Force. sion. 
TI-N NA- ae Do II-N.'N A-3083,..| General Services Administration, 
II-N N A-3072...| Department of State. LI-N N A-3085...| Department of the Navy. 
II-N NA--3075...| Department of the Army. II-N NA-3086...| General Services Administration, 
II-N N A-3076... Do. II-NNA-3087. .. Do. 
Ii-N N A-3079...| Department of State. II-NNA-3088...} U.S. Atomie Energy Commis- 
II-N N A-3080... D sion. 


uv. 
II-NNA-3081...} U.S. Atomic Energy Commis- || LI-N NA-3089_.. Do. 
sion. III-NIR-313....| General Services Administration, 
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2 DISPOSITION OF SUNDRY PAPERS 


Your committee reports that the records proposed for disposal in 
the said lists or schedules reported by the Archivist of the United 
States do not, or will not after the lapse of the period specified, have 
sufficient administrative, legal, research, or other value to warrant 
their continued preservation by the Government and recommends 
that their disposal be accomplished subject to the proviso of section 6 
and the provisions of section 9 of the aforementioned act, as amended. 

Respectfully submitted to the Senate and House of Representatives, 

Frank THompson, Jr., 
Witiarp S. Currin, 
Members on the Part of the House. 

O.tn D. JoHNston, 
FRANK CARLSON, 
Members on the Part of the Senate, 
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86TH CONGRESS HOUSE OF REPRESENTATIVES REPORT 
1st Session No. 1076 





DISPOSITION OF SUNDRY PAPERS 





Aveust 31, 1959.—Ordered to be printed 


Mr. Tuompson of New Jersey, from the Joint Committee on 
Disposition of Executive Papers, submitted the following 


REPORT 


[Pursuant to 63 Stat. 377] 


The joint select committee of the Senate and House of Representa- 
tives, appointed on the part of the Senate and House of Representa- 
tives and acting in compliance with the provisions of the act approved 
July 7, 1943 (57 Stat. 380), as amended by the act approved July 6, 
1945 (59 Stat. 434) and the act approved June 30, 1949 (63 Stat. 377), 
respectfully reports to the Senate and House of Representatives that 
it has received and examined the report of the Archivist of the United 
States No. 60-4, dated August 21, 1959, to the 86th Congress, Ist 
session, submitting the following lists or schedules covering records 
proposed for disposal by the Government agencies indicated: 





Agency. 
ia a I li iN iia Nl ema 


Job No. Agency by which submitted | Job No. Agency by which submitted 
II-NN A-2888_..| Department of the Army. TI- NNA-3093...| Veterans’ Administration, 
1I-N NA-2995...| General Services Administration. || TI-N N A-3095..- Department of Labor. 

1I-N NA-3058_..| Federal Communications Com- || II-NNA-3096... Do. ; 

mission. II-NN A-3097...| Department of Justice. 
II-NNA-3073...| Veterans’ Administration. | II-NNA-3099...| General Accounting Office. 
II-N NA-3078...| Department of the Air Force. | II-N NA-3100_...| Farm Credit Administration, 
II-N N A-3084...| Veterans’ Administration. | II-NNA-3104...| Department of Agriculture. 
II-NNA-3091...| Housing and Home Finance | II-NNA-3106...| Department of Labor. 
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Your committee reports that the records proposed for disposal iu the 
said lists or schedules reported by the Archivist of the United States do 
not, or will not after the lapse of the period specified, have sufficient 
administrative, legal, research, or other value to warrant their con- 
tinued preservation by the Government and recommends that their 
disposal be accomplished subject to the proviso of section 6 and the 
provisions of section 9 of the aforementioned act, as amended. 

Respectfully submitted to the Senate and House of Representatives. 

Frank THOMPSON, Jr., 
Witiarp S. Curtin, 
Members on the Part of the House. 

Our D. Joxnston, 


FRANK CARLSON, 
Members on the Part of the Senate. 
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86TH CONGRESS HOUSE OF REPRESENTATIVES REpPortT 
Ist Session t No. 1077 





EXTENDING THE VALIDITY OF THE PASSPORT TO 
3 YEARS 


Aveust 31, 1959.—Committed to the Committee of the Whole House on the 
State of the Union and ordered to be printed 


Mr. Moraan, from the Committee on Foreign Affairs, submitted the 
following 


REPORT 


[To accompany S. 1973] 


The Committee on Foreign Affairs, to whom was referred the bill 
(S. 1973) to extend the validity of the passport to 3 years, having 
considered the same, report favorably thereon without amendment 
and recommend that the bill do pass. 

S. 1973 would increase from 2 to 3 years the period of time for which 
a passport is valid. Existing law permits the renewal of a passport 
for an additional 2 years. Thus S. 1973 would extend the maximum 
period of validity from 4 to 5 years including the renewal period. 

This bill has several advantages both to the Government and to the 
holder of a passport. It will result in a decrease in the workload of 
the Passport Office and particularly in our missions abroad where 
passport renewals are higher. The cost of processing passport re- 
newals will also be reduced. To the prospective traveler of extension 
of the validation period will reduce the cost of the passport and sub- 
ject him to less inconvenience. 

A normal tour of duty for servicemen overseas is 3 years. A pass- 
port valid for 3 years will be a great convenience to his dependents 
who accompany him and reduce the workload at some of our con- 
sulates in areas where there are numerous troops. 

The 3-year period of original validity plus the 2-year period of re- 
newal—a total of 5 years—conforms to the 5-year period of foreign 
residence for loss of nationality by naturalized citizens under the 
Immigration and Naturalization Act. 

In a letter to the chairman of the committee the Department of 
State made this comment: 
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DEPARTMENT OF STATE, 
Washington, August 28,1969. 
Hon. THomas E. Morgan, 
Chairman, Committee on Foreign Affairs, 
House of Representatives. 

Dear Mr. Cuarrman: I refer to your request for the comments of 
the Department on S. 1973, a bill to extend the validity of the pass- 
port to 3. years. 

The Department supports legislation to extend the maximum period 
of validity of a passport from 4 years to 5 years, and accordingly 
favors the enactment of S. 1973 into law. 

The Department has been informed by the Bureau of the Budget 
that there is no objection to the submission of this report. 

Sincerely yours, , 
Wriittam B. Macomber, Jr., 
Assistant Secretary. 


The proposed bill is in general accord with other efforts by our 
Goyernment. to encourage travel. abroad. 
For these reasons the committee recommends favorable action on 
the bill. 
CHANGES IN EXISTING LAW 


In compliance with clause 3 of rule XII] of the Rules of the House 
of Representatives, changes in existinz law made by the bill, as passed 
by the Senate, are shown as follows (existing law proposed to be 
omitted is enclosed in black brackets, new matter is printed ip italie, 
existing law in which no change is proposed is shown in roman): 


An Act or Juty 3, 1926, To ReauLaty THE Issuz AND VALIDITY OF 
PASSPORTS, AND FOR OTHER PuRPOSES, AS AMENDED 


Be it enacted by the Senate and House of Representatives ot the United 
States of America in Congress assembled, 


* * * x ” + * 


Sec. 2.,The validity of a passport or passport visé shall be limited 
to a period [of two years] of three years: Provided, That a passport 
may be renewed under regulations prescribed by the Secretary of 
State for a period, not to exceed two years, upon payment of a fee 
of $5 for such renewal, but the final date of expiration shall not be 
more than [four years] five years from the original date of issue: 
Provided further, That the Secretary of State may limit the validity 
of a passport, passport visé, or the period of renewal of a passport 
to less than two years: Provided further, That the charge for the issue 
of an original passport shall be $9. 
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MARKING OF NEW PACKAGES FOR IMPORTED ARTICLES 


Avaust 31, 1959.—Committed to the Committee of the Whole House on the 
State of the Union and ordered to be printed ° 


Mr. Mitts, from the Committee on Ways and Means, submitted the 
following 


REPORT 


[To accompany H.R. 5054] 


The Committee on Ways and Means, to whom was referred the 
bill (H.R. 5054) to amend the Tariff Act of 1930 with respect to the 
marking of imported articles and containers, having considered the 
same, report favorably thereon with amendments and recommend 
that the bill as amended do Pere 

The amendments are as follows: 

Page 2, beginning in line 7, strike out “article, subject to all appli- 
cable provisions of this section.” and insert ‘‘article.” 

Page 2, strike out lines 10 to 15, inclusive, and insert: 


seizure and forfeiture. When any article passes out of the 
custody and control of the importer, he shall be absolved 
from all responsibility with respect to subsequent repackag- 
ing unless performed by or for his account.” 

(c) Subsection (e) (as redesignated by subsection (b) of 
this section) of such section 304 is amended by striking out 
“subsection (c)”’ and inserting in lieu thereof “‘subsection (d)”’. 


PURPOSE 


The purpose of H.R. 5054 is to amend section 304 of the Tariff Act 
of 1930, as amended, to provide that when articles, imported in con- 
tainers required to be marked, are repackaged in the United States 
and offered for sale, the new package shall be marked with the name 
of the country of origin. 
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2 MARKING OF NEW PACKAGES FOR IMPORTED ARTICLES 


GENERAL STATEMENT 


Section 304 of the Tariff Act of 1930, as amended, requires that 
articles of foreign origin imported into the United States be marked 
in such a way as to indicate to the ultimate purchaser in the United 
States the English name of the country of origin of the article. Section 
304(a)(3) authorizes the Secretary of the Treasury to except from this 
requirement articles that for various reasons cannot or need not be 
marked. Eleven categories of exceptions are indentified in this sub- 
section. Section 304(b) requires that, with respect to such excepted 
articles, the container in which such articles are packaged shall be 
marked. 

H.R. 5054 would add a new subsection (c) to section 304 providing 
that, if an imported article whose container must be marked under 
the provisions of subsection (b), is removed from that container, 
repackaged, and offered for sale in the new package by an importer, 
jobber, distributor, dealer, retailer, or other person, such new package 
shall be marked, subject to the applicable provisions of section ot 
Under paragraphs (1) and (2) of section 304(a) of the Tariff Act, a 
amended by the bill, the Secretary of the Treasury may by fediadins 
(1) determine the character of words and phrases or abbreviations 
thereof which shall be acceptable as indicating the country of origin, 
prescribe any reasonable method of marking, and prescribe a con- 
spicuous place on the package where the marking shall appear, and 
(2) require the addition of any other words or symbols which may be 

appropriate to prevent deception or mistake as to the origin of the 
article. Failure to mark the package as required under the bill will 
make the article subject to seizure and forfeiture. Since the new 
subsection (c) is a part of the customs law and relates to imported 
merchandise, the customs laws (including those provisions of the 
Tariff Act of 1930 which relate to enforcement) apply in respect of 
violations (or alleged violations) of the new subsection. Thus, for ex- 
ample, the provisions of title IV of the Tariff Act relating to reporting 
of seizures (sec. 602), prosecution (sec. 604), judicial condemnation 
(sec. 608), summary for feiture and sale (secs, 609 and 612), disposition 
of proceeds (sec. 613), remission or mitigation of penalties (sec. 18), 
and compensation to informers (sec. 619) apply in respect of seizures 
and forfeitures under the new subsection. 

Your committee amended H.R. 5054 to limit the importer’s liability 
under it. In view of the fact that the importer’s responsibilities under 
section 304 are set down in subsection (b), your committee’s amend- 
ment would not make subsection (c) applicable to an importer after 
the article in question passes out of his custody and control, except 
that subsection (c) will apply, if, subsequent to the article passing 
out of his custody and control, the article is repackaged by or for the 
importer’s account. 

Your committee is unanimous in recommending the enactment of 
H.R. 5054. 


CHANGES IN EXISTING LAW 


In compliance with clause 3 of rule XIII of the Rules of the ie 
of Representatives, changes in existing law made by the bill, 
introduced, are shown as follows (existing law proposed to be omixted 
is enclosed in black brackets, new matter is printed in italic, existing 
law in which no change is proposed i is shown in roman): 
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Secrion 304 or tHe Tarirr Act or 1930, as AMENDED 


SEC. 304. MARKING OF IMPORTED ARTICLES AND CON- 
TAINERS. 


(a) Marxtnea or ArticLes.—Except as hereinafter provided, every 
article of foreign origin (or its container, as provided in subsection 
(b) or (c) hereof) imported into the United States shall be marked in a 
conspicuous place as legibly, indelibly, and permanently as the nature 
of the article (or container) will permit in such manner as to indicate 
to an ultimate purchaser in the United States the English name of 
the country of origin of the article. The Secretary of the Treasury 
may by regulations— 

(1) Determine the character of words and phrases or abbrevia- 
tions thereof which shall be acceptable as indicating the country 
of origin and prescribe any reasonable method of marking, 
whether by printing, stenciling, stamping, branding, labeling, 
or by any other reasonable method, and a conspicuous place on 
the article (or container) where the marking shall appear; 

(2) Require the addition of any other words or symbols which 
may be appropriate to prevent deception or mistake as to the 
origin of the article or as to the origin of any other article with 
which such imported article is usually combined subsequent to 
importation but before delivery to an ultimate purchaser; and 

(3) Authorize the exception of any article from the require- 
ments of marking if— 

(A) Such article is incapable of being marked; 

(B) Such article cannot be marked prior to shipment to 
the United States without injury; 

(C) Such article cannot be marked prior to shipment to 
the United States, except at an expense economically prohibi- 
tive of its importation; 

(D) The marking of a container of such article will reason- 
ably indicate the origin of such article; 

(E) Such article is a crude substance; 

(F) Such article is imported for use by the importer and 
not intended for sale in its imported or any other form; 

(G) Such article is to be processed in the United States 
by the importer or for his account otherwise than for the 
purpose of concealing the origin of such article and in such 
manner that any mark contemplated by this section would 
necessarily be obliterated, destroyed, or permanently con- 
cealed ; 

(H) An ultimate purchaser, by reason of the character of 
such article or by reason of the circumstances of its importa- 
tion, must necessarily know the country of origin of such 
article even though it is not marked to indicate its origin; 

({) Such article was produced more than twenty years 
prior to its importation into the United States; 

(J) Such article is of a class or kind with respect to which 
the Secretary of the Treasury has given notice by publica- 
tion in the weekly Treasury Decisions within two years after 
July 1, 1937, that articles of such class or kind were imported 
in substantial quantities during the five-year period imme- 
diately preceding January 1, 1937, and were not required 
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during such period to be marked to indicate their origin: 
Provided, That this subdivision (J) shall not apply after 
September 1, 1938, to sawed lumber and timbers, telephone, 
trolley, electric- light, and telegraph poles of ‘wood, and 
bundles of shingles; but the President is authorized to 
suspend the effectiveness of this proviso if he finds such 
action required to carry out any trade agreement entered 
into under the authority of the Act of June 12, 1934 (U.S.C,, 
1934 edition, title 19, secs. 1851-1354), as extended; or 

(K) Such article cannot be marked after importation 
enveey at an expense which is economically prohibitive, and 
the failure to mark the article before importation was not 

due to any purpose of the importer, producer, seller, or 
shipper to avoid compliance with this section, 

(b) Markina or Contatners.—Whenever an article is excepted 
under subdivision (3) of subsection (a) of this section from the re- 
quirements of marking, the immediate container, if any, of such 
article, or such other container or containers of such article as may 
be prescribed by the Secretary of the Treasury, shall be marked in 
such manner as to indicate to an ultimate purchaser in the United 
States the English name of the country of origin of such article, 
subject to all provisions of this section, including the same exceptions 
as are applicable to articles under subdivision (3) of subsection (a). 
If articles are excepted from marking requirements under clause 
(F), (G), or (H) of subdivision (3) of subsection (a) of this section, 
their usual containers shall not be subject to the marking require- 
ments of this section. Usual containers in use as such at the time of 
importation shall in no case be required to be marked to show the 
spuniay of their own origin. 

(c) When an imported article the container of which is required to be 
marked under the provisions of subsection (b) is removed from such con- 
tainer by the importer, or by a jobber, distributcr, dealer, retailer, or other 
person, repackaged, and offered for sale in the new package, such new 
package shall be marked in such manner as to indicate to the ultimate 
purchaser in the United States the English name of the country of origin 
of such article, subjecl to all applicable provisions of this section. An 
article offered for sale in violation of the provisions of this subsection sha 
be subject to seizure and forfeiture under the customs laws. 

[(c)] (@) AppitionaLDutizs For Fai.ure ro Marx.—If at the time 

of importation any article (or its container, as provided in subsection 
(b) hereof) is not marked in accordance with the requirements of 
this section, and if such article is not exported or destroyed or the 
article (or its container, as provided in subsection (b) or (c) hereof) 
marked after importation in accordance with the requirements of this 
section (such exportation, destruction, or marking to be accomplished 
under customs supervision prior to the liquidation of the entry cover- 
ing the article, and to be allowed whether or not the article has 
remained in continuous customs custody), there shall be levied, col- 
lected, and paid upon such article a duty of 10 per centum ad valorem, 
which shall be deemed to have accrued at the time of importation, 
shall not be construed to be penal, and shall not be remitted wholly 
or in part nor shall payment thereof be avoidable for any cause. 
Such duty shall be where collected, and paid in addition to any other 
duty imposed by law and whether or not the article is exempt from 
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the payment of ordinary customs duties. The compensation and 
expenses of customs officers and employees assigned to supervise the 
exportation, destruction, or marking to exempt articles from the 
application of the duty provided for in this subsection shall be 
reimbursed to the Government by the importer. 

[(d)] (e) Deivery Wirnnevp Untit Marxep.—No imported article 
held in customs custody for inspection, examination, or appraisement 
shall be delivered until such article and every other article of the 
importation (or their containers), whether or not released from cus- 
toms custody, shall have been marked in accordance with the require- 
ments of this section or until the amount of duty estimated to be 

ayable under subsection (c) of this section has been deposited. 
Nothing in this section shall be construed as excepting any article 
(or its container) from the particular requirements of marking pro- 
vided for in any other provision of law. 

L(e)] (/) Penavties.—lIf any person shall, with intent to conceal the 
information given thereby or contained therein, deface, destroy, 
remove, alter, cover, obscure, or obliterate any mark required under 
the provisions of this Act, he shall, upon conviction, be fined not 
more than $5,000 or imprisoned not more than one year, or both. 


O 
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QUARTERS OF COVERAGE FOR YEARS BEFORE 1951 
UNDER THE OLD-AGE, SURVIVORS, AND DISABILITY 
INSURANCE PROGRAM 


Avcust 31, 1959.—Committed to the Committee of the Whole House on the 
State of the Union and ordered to be printed 


Mr. Mitts, from the Committee on Ways and Means, submitted the 
following 


REPORT 


[To accompany H.R. 5920) 


The Committee on Ways and Means, to whom was referred the bill 
(H.R. 5920) to amend title I] of the Social Security Act to provide 
that an individual who had maximum earnings for a year before 1951 
shall be credited with four quarters of coverage for such year (with 
certain exceptions) in the same manner as ts provided for years after 
1950, having considered the same, report favorably thereon with 
an amendment and recommend that the bill as amended do pass. 

The amendment is as follows: 

Strike out all after the enacting clause and insert the following: 


That sect'on 213(a)(2) o. the Sociai Security Act is amended by striking out all 
that precedes clauce (iii) of subparagraph (B) anc’ insertine ‘n lieu thereof the 
following: 

(2) The term ‘quarter ot coverage’ means a qufrter in which the individ- 
ual has been paid $50 or more in wages (except wages for agricultural labor 
paid after 1954) or fo: which he has been credited (as determined under sec- 
tion 212) with $100 or more of self-employment income, except that— 

“(i) no quarter after the quarter ‘n which such ind‘vidual died shall 
be a quarter of coverage, and no quarter any part of which was included 
in a period of disability (other than the initial quarter and the last quar- 
ter of such period) shal! be a quarter of coverage, 

‘“‘(ii) if the wages paid to any individual in any calendar year equal 
$3,000 or more in the case of a calendar year before 1951, or $3, in 
the case of a calendar year after 1950 and before 1955, or $4,200 in the 
case of a calendar year after 1954 and before 1959. or $4,800 in the case 
of a valendar year after 1958, each quarter of such year shal! (subject to 
clause (i)) be a quarter of coverage;’’. 

Sec. 2. (a) Except as provided in subsection (b), the amendment made by 
the first section of this Act shall apply only in the case of monthly benefits under 
title II of the Social Security Act, and the lump-sum death payment under sec- 
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tion 202 of such Act, based on the wages and self-employment income of an 
individual— 

(1) who becomes entitled to benefits under section 202(a) or 223 of sueh 
Act on the basis of an application filed after the month in which this Act is 
enacted; or 

(2) who is (or would, but for the provisions of subsection (f) (6) of section 215 
of the Social Security Act, be) entitled to a recomputation of his primary 
insurance amount under subsection (f)(2)(A) of such section 215 on the basis 
of an application filed after the month in which this Act is enacted; or 

(3) who dies without becoming entitled to benefits under subsection (a) 
of such section 202 or under such section 223, and (unless he dies a currently 
insured individual but not a fully insured individnal (as those terms are 
defined under section 214 of, the Social Security Act)) without leaving any 
individual entitled (on the’basis of his wages and self-employment income) 
to survivor's benefits or a lump-sum death payment under such section 202 
on the basis of an application filed prior to the month following the month 
in which this Act is enaeted; or 

(4) who dies after the month in which this Act i enacted and whose 
survivors are (Or would, but for the provisions of subsection (f)(6) of sugh 
section 215, be) entitled to a recomputation of his primary insurance amount 
under subsection (f)(4)(A) of sach section 215; or 

(5) who dies prior to the-monttr following the month in which this Act is 
enacted and (A) whose survivors are (or would, but for the provisions of 
subsection (f)(6) of such section 215, be) entitied to a recomputation of his 
primary surance amount under subsection (f)(4)(A) of such section 245, 
and (B) on the basis of whose wages and self-employment income no indi- 
vidual was entitled to survivor's benefits or a lump-sum leath payment under 
such secton 202 on the bas.s of an appl cation filed prior to the month 
following the month in which, this Act is enacted (and no ndividual was 
entitled to such » benefit, without the filing of an application, for the month 


in Which this Act s enacted or any month pr.or theret or 

(6) who files an app ication for a recomputation under subparagraph (B) 
of section 1L02(f)(2) of the Socia Security Amend nts 1954 after the 
month in which ths Act is enacted and is (or would, but fo; the faet that 


such recomputation wou d not resuit ‘1 a higher primary insurance amount, 
be). enyitled to have his primary insurance amount recomputed under such 
sulparagraph: or 
7) who dies and whose survivors ure (or would, Dul tor the'tact thet such 
recomputation would not result in a higher, primary insurance amount for 
such individual, be) entitled on the basis of an, application filed after the 
month in which this Act is enacted, to hive his primary insurince amount 
recomputed under the provisions of subparagraph (B) of section 102(€)(2) 
of the Social Security Amendments ot 1954 
(b) lhe amendment made by the first section of this Aet shall also be applicable 
n the case of applications for disability determinations under section 216(i) of 
the Socia! Security Act filed after the month in which this Act ts enacted 
(ec) Notwithstandine any other provision of this section in the case ol any 
individual who would not be » fully insured individual under section 214(a), of the 
Social Security Act except for the enactment of this Act no benefits shall be 
payable on the basis of his wages and self-emplovment income for any month 
prior to the month followine the month in which this Act is enacted. 


GENERAL STATEMENT 


H.R. 5920 would amend ttle Ll of the Social Security Act to 
change the rule for crediting quarters of coverage on the basis of maxi- 
muiu creditable wages paid in years before 1951 to conform to the rule 
applied in the case of maximum creditable earnings in years after 1950. 
Under present law, generally, a person who was paid the maximum 
amount of creditable wages in a calendar year belore 1951 is deemed to 
have a quarter of coverage in each quarter following his first quarter 
of coverage of such year. Under the bill, a person who was paid the 
maximum amount of creditable wages in a calendar year before 1951 
would be deemed to have a quarter of coverage in each quarter of such 
year without regard to when he received his first quarter of coverage. 
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In general, the change would be effective in the case of applications for 
benefits or specified benefit recomputations filed after the month in 
which the bill is enacted, and in the case of applications for, determina- 
tions of disability filed after such month of enactment. 

Under the bill, a small number of people who do not have enough 
quarters of coverage to be fully insured under the present provisions 
of law would be credited with additional quarters of coverage. In 
some of these cases they would become insured for benefits on the basis 
of these additional quarters of coverage. In addition, the law would 
be simplified because the same rules for crediting quarters of opaarage 
would apply to all years in which a person had maximum creditable 
earnings, 2a BW those years occurred before 1951 or after 1950. 

A very small number of present beneficiaries who had earned. the 
maximum creditable amount of wages in 1 or more years before 1951 
might have their benefits increased somewhat by enactment of the 
bill. These generally would be people who were not fully insured at 
age 65 (62 for women) but who worked beyond that age and earned 
enough quarters of coverage to become insured at a later date. These 
persons might be credited, under the provisions of the bill, with enough 
additional quarters of coverage before 1951 to be insured at an earlier 
date than under present law. One of the points as of which benefits 
are computed is determined by the time as of which a person first be- 
comes eligible for benefits, that is, the time when he is first fully in- 
sured and has attained age 65 (62 for women). The additional 
quarters of coverage that would be credited under the bill would 
enable some of these people to have a different, possibly more ad- 
vantageous, computation point used in figuring their benefit amounts. 
Thus they might receive somewhat larger benefits than are payable 
to them under present law. 


SUMMARY OF PROVISIONS 


The bill as reported out by your committee would amend section 
213(a)(2) of the Social Security Act to provide that in any case where 
an individual had wages of $3,000 or more in a year before 1951, he 
would be credited with 4 quarters of coverage for that year (subject 
to the exceptions already provided in the law) regardless of when in 
the year he earned his first quarter of coverage. This follows the rule 
already in effect under section 213(a)(2) for years after 1950. 

The change made by the bill would be effective with respect to old- 
age, survivors, and disability insurance benefits and lump-sum death 
payments based on the wages and self-employment income of an 
individual who— 

1. becomes entitled to old-age or disability insurance benefits 
after the month in which the bill is enacted; or 

2. becomes entitled to a ‘‘work’”’ recomputation under section 
215(f)(2) of the Social Security Act on the basis of an application 
filed after the month of enactment; or 

3. dies without becoming entitled to old-age or disability in- 
surance benefits, and (unless he was only currently insured and 
not fully insured under the law at the time of his death) leaves 
no one entitled to survivors’ benefits or a lump-sum death pay- 
ment based on an application filed prior to the month following 
the month of enactment; or 
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4. dies after the month of enactment leaving survivors who 
are entitled to a survivor’s work recomputation under section 
215(f)(4)(A) of the Social Security Act; or 

5. dies before the month following the month of enactment 
and his survivors first become entitled to benefits after the month 
of enactment and are entitled to a survivor’s work recomputation 
under such séction 215(f)(4)(A); or 

6. becomes entitled to a recomputation under section 
102(f)(2)(B) of the Social Security Amendments of 1954 on the 
basis of an application filed after the month of enactment; or 

7. dies and leaves survivors who ame entitled to a recomputa- 
tion under section 102(f)(2)(B) of the Social Security Amend- 
ments of 1954 on the basis of an application filed after the month 
of enactment. 

The change made by the bill would also apply in the case of dis- 
ability determinations under section 216(i) of the act where applica- 
tion (for the disability determination) ts filed after the month of 
enactment. 

Where a person becomes fully insured solely because of the enact- 
ment of the bill, benefits would not be payable on his earnings record 
for any month before the month following the month of enactment. 


CHANGES IN EXISTING LAW 


In compliance with clause 3 of rule XIII of the Rules of the House 
of Representatives, changes in existing law made by the bill, as intro- 
duced, are shown as follows (existing law proposed to be omitted is 
enclosed in black brackets, new matter is printed in italic, existing law 
in which no change is proposed is shown in roman): 


SEcTION 213(a) oF THE SociAt Security Act 


QUARTER AND QUARTER OF COVERAGE 
DEFINITIONS 


Sec. 213. (a) For the purpose of this title 

(1) The term ‘quarter’, and the term “calendar quarter”, 
means a period of three calendar months ending on March 31, 
June 30, September 30, or December 31. 

(2) (A) The term ‘“‘quarter of coverage’”’ means, in the case of 
any quarter occurring prior to 1951, a quarter in which the in- 
dividual has been paid $50 or more in wages, except that no quar- 
ter any part of which was included in a period of disability (as 
defined in section 216 (i)), other than the initial quarter of such 
period, shall be a quarter of coverage. [In the case of any in- 
dividual who has been paid, in a calendar year perior to 1951, 
$3,000 or more in wages, each quarter of such year following his 
first quarter of coverage shall be deemed a quarter of coverage, ex- 
cepting any quarter in such year in which such individual died 
or become entitled to a primary insurance benefit and any quarter 
succeeding such quarter in which he died or became so entitled, 
and excepting any quarter any part of which was included in a 
period of disability, other than the initial quarter of such period. ] 
In the case of any individual who was paid, in a calendar year 
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prior to 1951, $3,000 or more in wages, each quarter of such year 
(excepting any quarter after the quarter in which such indwidual 
died, and excepting any quarter any part of which was included in a 
period of disability (other than the vnitial quarter and the last quarter 
of such period)) shall be deemed a quarter of coverage. 

(B) The term “quarter of coverage” means, in the case of a 
quarter occurring after 1950, a quarter in which the individual has 
been paid $50 or more in wages (except wages for agricultural 
labor paid after 1954) or for which he has been credited (as 
determined under section 212) with $100 or more of self-employ- 
ment income, except that— 

(i) no quarter after the quarter in which such individual 
died shall be a quarter of coverage, and no quarter any part 
of which was included in a period of disability (other than 
the initial quarter and the last quarter of such period) shall 
be a quarter of coverage; 

(ii) if the wages paid to any individual in any calendar 
year equal $3,600 in the case of a calendar year after 1950 
and before 1955, or $4,200 in the case of a calendar year after 
1954 and before 1959, or $4,800 in the case of a calendar year 
after 1958, each quarter of such year shall (subject to clause 
(i)) to a quarter of coverage; 

(iii) if an individual has self-employment income for a 
taxable year, and if the sum of such income and the wages 
paid to him during such year equals $3,600 in the case of a 
taxable year beginning after 1950 and ending before 1955, or 
$4,200 in the case of a taxable year ending after 1954 and 
before 1959, or $4,800 in the case of a taxable year ending 
after 1958, each quarter any part of which falls in such year 
shall (subject to clause (i)) be a quarter of coverage; 

(iv) if an individual is paid wages for agricultural labor 
in a calendar year after 1954, then, subject to clause (i), (a) 
the last quarter of such year which can be but is not otherwise 
a quarter of coverage shall be a quarter of coverage if such 
wages equal or exceed $100 but are less than $200; (b) the 
last two quarters of such year which can be but are not other- 
wise quarters of coverage shall be quarters of coverage if such 
wages equal or exceed $200 but are less than $300; (c) the last 
three quarters of such year which can be but are not otherwise 
quarters of coverage shall be quarters of coverage if such 
wages equal or exceed $300 but are less than $400; and (d) 
each quarter of such year which is not otherwise a quarter of 
coverage shall be a quarter of coverage if such wages are $400 
or more; and 

(v) no quarter shall be counted as a quarter of coverage 
prior to the beginning of such quarter. 

If, in the case of any individual who has attained retirement age 
or died or is under a disability and who has been paid wages for 
agricultural labor in a calendar year after 1954, the requirements 
for insured status in subsection (a) or (b) of section 214, the 
requirements for entitlement to a computation or recomputation 
of his primary insurance amount, or the requirements of para- 
graph (3) of section 216 (i) are not met after assignment of 
quarters of coverage to quarters in such year as provided in clause 
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(iv) of the preceding sentence, but would be met if such quarters 
of coverage were assigned to different quarters in such year, then 
such quarters of coverage shall lparacd be assigned, for purposes 
only of determining compliance with such requirements, to such 
different quarters, 





CHANGES IN EXISTING LAW MADE BY THE BILL, AS REPORTED 


For the information of the Members of the House, changes in exist- 
ing law made by the bill, as reported, are shown as follows (existing 
law proposed to be omitted is enclosed in black brackets, new matter 
is printed in italic, existing law in which no change is proposed is 
shown in roman): 


Section 213(a) or THE Soctat Security Acr 
QUARTER AND QUARTER OF CovERAGE 
DEFINITIONS 


Sec. 213. (a) For the purpose of this title— 

(1) The term “quarter”, and the term “calendar quarter’, 
means a period of three calendar months ending on March 31, 
June 30, September 30, or December 31. 

[(2) (A) The term “quarter of coverage’’ means, in the case 
of any quarter occurring prior to 1951, a quarter in which the 
individual has been paid $50 or more in wages, except that no 
quarter any part of which was included in a period of disability 
(as defined in section 216(i)), other than the initial quarter of 
such period, shall be a quarter of coverage. In the case of any 
individual who has been paid, in a calendar year prior to 1951, 
$3,000 or more in wages, each quarter of such year following his 
first quarter of coverage shall be deemed a quarter of coverage, 
excepting any quarter in such year in which such individual died 
or became entitled to a primary insurance benefit and any quarter 
succeeding such quarter in which he died or became so entitled, 
and excepting any quarter any part of which was included in a 
period of disability, other than the initial quarter of such period.] 

[(B)] (2) The term “quarter of coverage” meansf[, in the case 
of a quarter occurring after 1950,] a quarter in which the indi- 
vidual has been paid $50 or more in wages (except wages for agri- 
cultural labor paid after 1954) or for which he bas been credited 
(as determined under section 212) with $100 or more of self- 
employment income, except that— 

(i) no quarter after the quarter in which such individual 
died shall be a quarter of coverage, and no quarter any part 
of which was included in a period of disability (other than 
the initial quarter, and the last quarter of such period) shall 
be a quarter of coverage; 

(ii) if the wages paid to any individual in any calendar 
year equal $3,000 in the case of a calendar year before 1951, 
or $3,600 in the case of a calendar year after 1950 and before 
1955, or $4,200 in the case of a calendar year after 1954 and 
before 1959, or $4,800 in the case of a calendar year after 
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1958, each quarter of such year shall (subject to clause (i)) 
be a quarter of coverage; 

(iii) if an individual has self-employment income for a 
taxable year, and if the sum of such income and the wages 
paid to him during such year equals $3,600 in the case of a 
taxable year beginning after 1950 and ending before 1955, or 
$4,200 in the case of a taxable year ending after 1954 and 
before 1959, or $4,800 in the case of a taxable year ending 
after 1958, each quarter any part of which falls in such year 
shall (subject to clause (i)) be a quarter of coverage; 

(iv) if an individual is paid wages for agricultural labor 
in a calendar year after 1954, then, subject to clause (i), (a) 
the last quarter of such year which can be but is not otherwise 
a quarter of coverage shall be a quarter of coverage if such 
wages equal or exceed $100 but are less than $200; (b) the 
last two quarters of such year which can be but are not other- 
wise quarters of coverage shall be quarters of coverage if such 
wages equal or exceed $200 but are less than $300; (c) the last 
three quarters of such year which can be but are not otherwise 
quarters of coverage shall be quarters of coverage if such 
wages equal or exceed $300 but are less than $400; and (d) 
each quarter of such year which is not otherwise a quarter of 
coverage shall be a quarter of coverage if such wages are $400 
or more; and 

(v) no quarter shall be counted as a quarter of coverage 
prior to the beginning of such quarter. 

If, in the case of any individual who has attained retirement age 
or died or is under a disability and who has been paid wages for 
agricultural labor in a calendar year after 1954, the requirements 
for iisured status in subsection (a) or (b) of section 214, the 
requirements for entitlement to a computation or recomputation 
of his primary insurance amount, or the requirements of para- 
graph (3) of section 216(i) are not met after assignment of 
quarters of coverage to quarters in such year as provided in cluase 
(iv) of the preceding sentence, but would be met if such quarters 
of coverage were assigned to different quarters in such year, then 
such quarters of coverage shall instead be assigned, for purposes 
only of determining compliance with such requirements, to such 
different quarters. 
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86TH CONGRESS HOUSE OF REPRESENTATIVES Report 
1st Session No. 1080 


DOCUMENTARY STAMP TAX ON ISSUANCE OF SHARES 
BY REGULATED INVESTMENT COMPANIES 


Avaust 31, 1959.— Committed to the Committee of the Whole House on the State 
of the Union and ordered to be printed 


Mr. Mitts, from the Committee on Ways and Means, submitted the 
following 


REPORT 


[To accompany H.R. 6132] 


The Committee on Ways and Means, to whom was referred the bill 
(H.R. 6132) relating to the rate of tax on the issuance of shares or 
certificates of stock by regulated investment companies, having con- 
sidered the same, report favorably thereon without amendment and 
recommend that the bill do pass. 


I. SUMMARY OF BILL 


Under present law the documentary stamp tax on original issues 
of stock is levied at the rate of 10 cents per $100 of actual value. The 
documentary stamp tax on stock transfers, on the other hand, is levied 
at the rate of 4 cents per $100 of actual value. 

Regulated investment companies which operate as open-end mutual 
investment companies, however, do not usually provide for the trad- 
ing of their securities. Instead they issue new securities to those 
desiring to buy their stock, and redeem the stock of those desiring to 
sell. As a result they pay a 10-cents- -per-$100 issuance tax on trans- 
actions which to others would result in a transfer tax of 4 cents per 
$100 of actual value. 

The bill provides that the issuance tax in the case of qualifying 
regulated investment companies is to be imposed at the rate of 4 cents 
per $100 of actual value, rather than the 10-cent rate otherwise ap- 
plicable. This is to be effective for stock sold after the date of enact- 
ment of this bill. 

This bill is being reported unanimously by your committee. 
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2 TAX ON ISSUANCE OF SHARES BY INVESTMENT COMPANIES 


Il. GENERAL STATEMENT 


Under present law a documentary stamp tax is imposed on the orig- 
inal issue of shares of certificates of stock issued by a corporation at 
the rate of 10 cents on each $100 (or major fraction thereof) of the 
actual value of the certificates or shares. In addition, present law 
imposes (subject to certain limitations) on each sale or transfer of 
shares or ceriilicates of stock a tax at the rate of 4 cents on each $100 
(or major fraction thereof) of the actual value of the certificates or 
shares. 

A problem has arisen in connection with the application of these 
two taxes in the case of regulated investment companies. Regulated 
investment companies are mutual funds which, if they meet certain 
conditions (including the distribution of 90 percent or more of their 
income) under present law are not required to pay the corporate 
income tax on income they receive, to the extent that it in turn is 
distributed to their stockholders, Mutual funds represent an oppor- 
tunity for those whose investment funds are relatively limited to 
diversify their investments and obtain expert investment counsel in 
much the same manner as larger investors are able to do directly. 
The omission of the corporate income tax in the case of the distributed 
earnings of these companies secures for their investors essentially 
the same tax treatment they would have received had they invested 
directly in the operating companies. Many of these regulated invest- 
ment companies are so-called open-end investment companies whose 
stock is not generally traded in the open market. Persons desiring 
to invest in these companies usually buy newly issued shares in the 
company. Then, when they want to sell their stock these companies 
redeem their shares at their current net asset value. Thus, unlike 
usual business corporations, the capital of these open-end investment 
companies varies from day to day as new shares are issued to some 
persons while outstanding shares are redeemed from others. 

The effect of this is that the open-end investment company must pay 
a stock issuance tax at the rate of 10 cents for each $100 of actual valua- 
tion on transactions which, in the case of a usual corporation, would be 
a transfer tax at the rate of 4 cents per $100 of actual value. This isa 
discrimination of long standing but one which became a significant 
factor only with the changes made in the Excise Tax Technical Changes 
Act of 1958. In that act the documentary stamp issuance and transfer 
taxes generally were changed from a tax on par value to a tax on actual 
value. 

In addition, it has also been pointed out that investment compar ies 
hold the stock of other companies, and either buy or sell this stock as 
their own shareholders buy or sell their stock. As a result, in this 
case, in addition to the issuance tax payable when the investment com- 
pany’s stock is bought or sold, there is a transfer tax payable, as well, 
with respect to the securities held by the investment company, which 
it buys or sells as its stock is bought or sold. ‘To a limited extent this 
also is true of other companies having stock portfolios. However, the 
regulated investment company is a type of company which Congress 
has specifically recognized in the case of the income tax as qualifying 
for special tax treatment because of the nature of the investment op- 
portunities such companies make available to investors of small means. 
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In view of these considerations, this bill amends the provision 
imposing a documentary stamp tax on original issues of certificates or 
shares of stock (sec. 3401) to provide that this tax rate is to be 4 
cents instead of 10 cents in the case of companies qualifying as regu- 
lated investment companies. The lower rate is to be available only 
where the company qualifies as a regulated investment company in 
the year during which the share of stock is issued. 

In the case of new companies which have filed their notification of 
registration with the Securities and Exchange Commission under sec- 
tion 8(a) of the Investment Company Act of 1940, the 4-cent tax rate 
would apply if the company has notified its stockholders in writing 
that it intends to elect to be taxed as a regulated investment company, 
but only if it actually does so qualify. In any vear in which a company 
fails to qualify as a regulated investment company it would be taxable 
at the 10-cent rate even though in prior years it had qualified. 

The amendment made by this bill is to apply to shares and certifi- 
cates of stock of qualifying regulated investment companies issued 
after the date of enactment of this bill. 

This bill is being reported unanimously by your committee. 


CHANGES IN EXISTING LAW 


In compliance with clause 3 of rule XIII of the Rules of the House 
of Representatives, changes in existing law made by the bill, as intro- 
duced, are shown as follows (new matter is printed in italic, existing 
law in which no change is proposed is shown in roman): 


Section 4301 or tHe INTERNAL Revenue Cope or 1954 

SEC, 4801. IMPOSITION OF TAX 

There is hereby imposed, on each original issue of shares or cer- 
tificates of stock issued by a corporation (whether on organization or 
reorganization), a tax at the rate of 10 cents on each $100 (or major 
fraction thereof) of the actual value of the certificates (or of the shares 
where no certificates are issued); except that such rate shall be 4 cents 
instead of 10 cents in the case of shares or certificates issued by a corpora- 
tion to which subchapter M of chapter 1 applies for the taxable year during 
which such share of certificate is issued. The tax imposed by this section 
shall be computed on the basis of all certificates (or shares) so issued by 
the corporation on each day. O 
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TAX ON CERTAIN LAMINATED TIRES 


Avaust 31, 1959.—Committed to the Committee of the Whole House on the 
State of the Union and ordered to be printcd 


Mr. Mitts, from the Committee on Ways and Means, submitted the 
following 


REPORT 


[To accompany H.R. 6785] 


The Committee on Ways and Means, to whom was referred the bill 
(H.R. 6785) to amend section 4071 of the Internal Revenue Code of 
1954 so as to fix a tax of 1 cent per pound of certain laminated tires 
produced from used tires, having considered the same, report favor- 
ably thereon with an amendment and recommend that the bill, as 
amended, do pass. 

The amendment is as follows: 

Page 2, after line 7, insert: 


(c) Section 209(c)(1)(E) of the Highway Revenue Act of 
1956 (relating to transfer to the Highway Trust Fund of 
amounts equivalent to certain taxes) 1s amended by striking 
out “section 4071(a) (1), (2), and (3)” and inserting in lieu 
thereof “‘section 4071(s) (1), (2), (3), and (5)”. 


I, SUMMARY OF BILL 


This bill provides a tax of 1 cent a pound in the case of the sale of 
“laminated” tires not of the type used on highway vehicles if the 
tires consist wholly of scrap rubber from used tire casings and have 
an internal metal fastening agent. This is in lieu of the 5-cents-a- 
pound tax which otherwise would apply. 

A “laminated” tire consists of a series of rubber pads (cut from 
scrap rubber tires) held together by a metal band on which the pads 
are threaded in a manner to form a complete circle. These tires are 
used for off-highway purposes where the terrain is rough or where 
there is the hazard of puncture in the case of pneumatic tires. They 
are used primarily on lifts, cranes, payloaders, weed cutters, and 
similar types of industrial and farm equipment. 
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2 TAX ON CERTAIN LAMINATED TIRES 


This. amendment, is,to be effective as of the beginning of the first 
month starting more than 10 days after the date of enactment of this 


bill. 


This bill is being reported unanimously by your committee. 
Il. GENERAL STATEMENT 


Present law provides a tax of 8 cents a pound in the case of tires 
of the type used on highway. vehicles and a tax of 5 cents a pound in 
the case of other tires. The Internal Revenue Service has ruled that 
included in this category of “other tires” is a type of tire known as a 
laminated tire. The rulings issued to date have been private rulings 
although your committee hasbeen informed that the Service is now 
studying the possibility of.a published ruling taking the same position. 

A laminated tire consists of a series of rubber pads held together by 
a metal band on which the pads are threaded in such a manner as to 
form a circle. In manufacturing laminated tires, scrap tires are split 
so that. the tavo sidewalls. of each tire produce tivo round half*tirés, 
Wedgeshaped segments are then punched from these half tires 
and the segments are nailed together in units of two. The units 
are then threaded on a metal band to form a circle, and this, after 
having been tightened by bolting or welding, forms a laminated 
tire which is placed on a regular pneumatic tire rim 

[t is understood that the primary market for laminated tires is for 
use on lifts, cranes, payloaders, weed cutters, and similar types of 
industrial and farm equipment. - Because of the rigidity of these’ tires 
they, cannot be pressed over a flange and, therefore, cannot be sub- 
stituted for solid rubber tires. Their use, therefore, is as a replace- 
ment, tire on a vehicle originally equipped with pneumatic tires. 
However, because of their rigidity they are not a satisfactory substi- 
tute for highway use. Their use in the main part, therefore, is limited 
to rough terrain or to nonhighway use where there is the hazard of 
puncture in the case of pneumatic tires. 

Under present law the laminated tire is subject to the tax of 5 cents 
a pound. Because of the very heavy weight of the laminated tires 
this represents a burdensome tax, in some cases representing a burden 
equal to nearly 20 percent of the retail price of the tire. On the other 
hand, the pneumatic tires, which to some degree can serve the same 
purposes, because of their substantially lighter weight, pay a much 
smaller tax per tire. As a result, the laminated tire industry, which 
is both a new and a small industry, has found it difficult to develop 
with the present relatively heavy tax burden and, competitive dis- 
advantage. 

In view of these considerations, your committee has concluded that 
it is appropriate to provide a lower rate of tax applicable to laminated 
tires. Therefore, this bill amends present law (sec. 4071(a)) by adding 
a new paragraph providing a tax of 1 cent a pound in the case of lami- 
nated tires of the type not used on highway vehicles, where these 
tires consist. wholly of scrap rubber made from used tire casings and 
where there is an internal metal fastening agent. This is, in lieu of 
the tax of 5 cents.a pound to which these tires would otherwise be 
subject, 

This amendment is to apply to laminated tires sold on or after the 
first day of the first month fieaaies more than 10 days after the 
date of enactment of this bill. 
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There are relatively few known manufacturers of laminated tires 
and it is believed that any revenue loss from the adoption of this 
provision will be negligible. 

This bill is reported unanimously by your committee. 


Ill. CHANGES IN EXISTING LAW 


In compliance with clause 3 of rule XIII of the Rules of the House 
of Representatives, changes in existing law made by the bill, as 
introduced, are shown as follows new matter is printed in italic, 
existing law in which no change is proposed is shown in roman): 


SecTIoN 4071 or THE INTERNAL REVENUE Cope or 1954 


PART II—TIRES AND TUBES 


Sec. 4071. Imposition of tax. 
See. 4072. Definitions. 
Sec. 4073. Exemptions. 

SEC. 4971. IMPOSITION OF TAX. 

(a) ImposiT1on AND Rate or Tax.—There is hereby imposed upon 
the following articles, if wholly or in part of rubber, sold by the 
manufacturer, producer, or importer, a tax at the following rates: 

(1) Tires of the type used on highway vehicles, 8 cents a pound. 

(2) Other tires (other than laminated tires to which paragraph 
(5) applies), 5 cents a pound. 

(3) Inner tubes for tires, 9 cents a pound. 

(4) Tread rubber, 3 cents a pound. 

(5) Laminated tires (not of the type used on highway vehicles) 
which consist wholly of scrap rubber from used tire casings with 
an internal metal fastening agent, 1 cent a pound. 

(b) DererRMINATION or WercutT.—For purposes of this section, 
weight shall be based on total weight, except that in the case of tires 
such total weight shall be exclusive of metal rims or rim bases. Total 
weight of the articles shall be determined under regulations prescribed 
by the Secretary or his delegate. 

(c) Rare Repuction.—On and after July 1, 1972— 

(1) the tax imposed by paragraph (1) of subsection (a) shall 
be 5 cents a pound; and 

(2) paragraph (4) of subsection (a) shall not apply. 
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INCOME TAX TREATMENT OF NONREFUNDABLE 
CAPITAL CONTRIBUTIONS TO FEDERAL NATIONAL 
MORTGAGE ASSOCIATION 


Aveust 31, 1959.—Committed to the Committee of the Whole House on the 
State of the Uniou and ordered to be printed 





Mr. Mitts, from the Committee on Ways and Means, submitted the 
following 


REPORT 


[To accompany H.R. 794716 


The Committee on Ways and Means, to whom was referred the bill 
(H.R. 7947) relating to the income tax treatment of nonrefundable 
capital contributions to Federal National Mortgage Association, hav- 
ing considered the same, report favorably thereon with an amend- 
ment and recommend that the bill as amended do pass. 

The amendment. is as follows: 

Strike out all after the enacting clause and insert the following: 


That section 162 ot the Internal Revenue Code of 1954 (relating to trade or 
business expenses) is amended by redesignating subsection (d) as subsection (e) 
and by inserting after subsection (c) the following new subsection 

(d) CapiraL CONTRIBUTIONS TO FEDERAL NATIONAL MORTGAGE ASSOCIA 
TION.—For purposes of this subtitle, whenever the amount of capital contributions 
evidenced by a share of stock issued pursuant to section 303(c) of the Federal 
Nationai Mortgage Association Charter Act (12 U.S.C., see. 1718) exceeds the 
fair market value of the stock as of the issue date of such stock, the initial holder 
of the stock shall treat the excess as ordinary and necessary expenses paid or 
incurred during the taxable vear in carrying on a trade or business.” ! 

Sec. 2. (a) Part 1V of subchapter 0 of chapter 1 of the Internal Revenue Code 
of 1954 (relating to special rules as to basis of property) is amended by redesig- 
nating section 1054 as 1055, and by inserting after section 1053 the following 
new section: 


“SEC. 1054. CERTAIN STOCK OF FEDERAL NATIONAL MORTGAGE ASSOCIATION. 


“In the case of a share of stock issued pursuant to section 303(c) of the Federa! 
National Mortgage Association Charter Act (12 U.S.C., sec. 1716), the basis of 
such share in the hands of the initial holder shall be an amount equal to the capita 
contributions evidenced by such share reduced by the amount (if any) required by 
section 162(d) to be treated (with respect to such share) as ordinary and necessary 
expenses paid or incurred in carrying on a trade or business.” 
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(b) The table of sections for such part IV is amended by striking out the last 
line and inserting in lieu thereof the following: 


**Sec. 1054. Certain stock of Federal National Mortgage Association 
“Sec. 1055. Cross references.” 


Sec. 3. The amendments made by the first section and section 2 of this Act 
shall apply with respect to taxable years beginning after December 31, 1958. 


I. SUMMARY OF BILL 


Financial institutions selling mortgage paper to the Federal National 
Mortgage Association must subscribe to stock of the association in 
an amount’ equal to 2 percent of the mortgages sold. This stock, 
however, has been selling on the market at substantially less than the 
issuance price. 

This bill provides that where FNMA stock is purchased under 
these conditions, any excess of the issuance price over the fair market 
value on the date of issuance is to be treated as an ordinary and neces- 
sary business expense in the year of purchase rather than as a part of 
the cost of acquiring the stock. This treatment is to be available for 
taxable years beginning after December 31, 1958. 

This bill, to which the Treasury Department has indicated it has 
no objections, is being reported unanimously by your committee. 


II. GENERAL STATEMENT 


The Federal National Mortgage Association, an agency of the 
Housing and Home Finance Agency, was originally chartered by 
Congress in 1938 andérechartered in 1954. One of its principal pur- 
poses is to provide a secondary market for home mortgages. As a 
result, when a financial institution, such as a bank or trust company, 
desires to obtain more liquid funds, it may sell qualifying mortgages 
to the Federal National Mortgage Association. 

The act rechartering the Association provided, however, that the 
Association was to accumulate capital funds by requiring each mort- 
gage seller to purchase specified amounts of nonrefundable capital 
contributions from the Association. Currently, the amount which 
must be purchased by a taxpayer must equal 2 percent of the unpaid 
principal of the mortgages he is selling to the Association. 

Problems have arisen as to the tax treatment provided for this 
stock which must be purchased by a taxpayer when he sells mortgage 
paper to FNMA. The problems have arisen because, although there 
is a market for the FNMA stock, the market price is substantially 
below the stock issuance price, currently the market price being 
around 60 percent of the issuance price. 

Taxpayers have assumed that any excess of the issuance price over 
the market price of this stock represented an ordinary and necessary 
expense incurred in carrying on their trade or business since they 
acquired the stock in order to sell their excess supply of mortgage 
paper. In 1958, however, the Internal Revenue Service ruled (Rev. 
tul. 58-41, 1958-1 CB 86) that the purchase of stock of FNMA did 
not constitute a deductible business expense to the extent of the 
excess of the issuance price over the market price. Instead, it was 
held that the entire amount paid for the stock must be capitalized 
and treated as the cost of the stock so acquired. Thus, this ruling 
holds that there is no tax effect at the time of the purchase of the 
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stock even though the market price of the stock then is substantially 
below the issuance price. The tax effect occurs only wlhien the stock 
is sold by the taxpayer and then (assuming the stock is a capital asset 
in the hands of the taxpayer) results in a eapital loss if the price of 
the FN MA stock is still below the issuance price. 

Your committee believes that it is unfortunate to require the capi- 
talization of these expenditures by taxpayers to buy FNMA stock. 
Viewed from the taxpayer’s standpoint, they appear clearly to be 
expenditures which he must incur in order to sell the mortgage paper 
he holds. In view of this, your committee believes that such amounts 
should be treated as ordinary and necessary ‘expenses ‘incurred. in 
carrying on a'trade or business. 

As a result, your committee’s bill adds a new subséction (d) ‘to the 
section of existing law relating to the deduction of trade or business 
expenses (sec. 162). The new provision relates to the purcliase of 
FNMA stock where this stock is purchased in order to sell mortgage 
paper to the Association: In such cases the bill’ provides that’ any 
excess. of the issue price of the stock over its fair’market value on the 
date of issue is to be treated as an ordinary and hetessary biisiness ex- 
pense of that year in carrying on a trade or businéss. As a result, this 
excess will be a deduction against ordinary income of the taxpayer for 
the year the stock is purchased. 

The bill also provides. that. the basis of the FNM<A-stock is to be 
reduced by the amount treated as a deduction avainst ordinary in- 
come... As a result the taxpayer cannot, upon the sale of the stock, 
receive a loss (or a smaller gain) as\a result of the amount previously 
deducted as an ordinary expense item: 

This change is to be effective for taxable years beginning after 
December 31, 1958. In making this statutory amendment, however, 
your committee intends no inferences to be drawn as to the tax treat- 
ment accorded FNMA stock before the enactment of this. provision. 

The Treasury Department has indicated that it has no objection to 
the bill as it is being reported unanimously by your committee. 


CHANGES IN EXISTING LAW 


In compliance with clause 3 of rule XIII of the Rules of the House 
of Representatives, changes in existing law made by the bill, as 
introduced, are shown as follows (existing law proposed to be omitted 
is enclosed in black brackets, new matter is printed in italic, existing 
law in which no change is proposed is shown in roman): 


INTERNAL REVENUE CODE OF 1954 


SEC. 162. TRADE OR BUSINESS EXPENSES 


(a) In GenerRAL.—There shall be allowed. as a deduction all the 
ordinary and necessary expenses paid or incurred during, the taxable 
year in carrying on any trade or business, including— 

(1) a reasonable allowance for salaries or other compensation 
for personal services actually rendered; 

(2) traveling expenses (including the entire amount expended 
for meals and lodging) while away from home in the pursuit of a 
trade or business; and 

(3) rentals or other payments required to be made as a condi- 
tion to the continued use or possession, for purposes of the trade 
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or business, of property to which the taxpayer has not taken or 

is not taking title or in which he has no equity. 
For purposes of the preceding sentence, the place of residence of a 
Member of Congress (including any Delegate and Resident Commis- 
sioner) within the State, congressional district, Territory, or possession 
which he represents in Congress shall be considered his home, but 
amounts expended by such Members within each taxable year for 
living expenses shall not be deductible for income tax purposes in 
excess of $3,000. 

(b) CHARITABLE CONTRIBUTIONS AND Girts Excreptep.—No deduc- 
tion shall be allowed under subsection (a) for any contribution or gift 
which would be allowable as a deduction under section 170 were it 
not for the percentage limitations, or the requirements as to the time 
of payment, set forth in such section. 

(c) ImpropeR PaYMENTs TO OFFICIALS OR EMPLOYEES OF FOREIGN 
Countrirs.—No deduction shall be allowed under subsection (a) for 
any expenses paid or incurred if the payment thereof is made, directly 
or indirectly, to an official or employee of a foreign country, and if 
the making of the payment would be unlawful under the laws of the 
United States if such laws were applicable to such payment and to 
such official or employee. 

(d) Cross REFERENCE. 


For special rule relating to expenses in connection with subdividing 
real property for sale, see: section 1237. 


(d) Nonrerunpaste CapiraL Conrrisurions To Freprrat Na- 
Tron AL Morreace Associ arion.—For purposes of this subtitle, whenever 
the fair market value of Federal National. Mortgage Association stock 
issued pursuant to section 3038(c) of the Federal National Mortgage 
Association Charter Act (12 U.S.C. 1716), on the date of issue, shall be 
less than the amount of the capital contributions evidencing such stock, 
the difference shall be treated by the initial holder of the stock as ordinary 
and necessary expenses paid or incurred during the taxable year in 
carrying on a trade or business. 

> - * * *~ * * 


PART IV—SPECIAL RULES 


Sec. 1051. Property acquired during affiliation. 

Sec. 1052. Basis established by the Revenue Act of 1932 or 1934 or 
by the Internal Revenue Code of 1939. 

Sec. 1053. Property acquired before March 1, 1913. 

Sec. 1054. Certain stock of Federal National Morigage Association. 

Sec. [1054] 1055. Cross references. 


* * . * * . : 
SEC. 1054. CERTAIN STOCK OF FEDERAL NATIONAL MORTGAGE 
ASSOCIATION. 


The basis of stock to which section 162(d) applies, which constitutes 
capital assets, shall be the amount of the capital contributions evidencing 
such stock or the fair market value of such stock on the date of issue, 
whichever is less. 
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SEC. [1054] 1055. CROSS REFERENCES. 


(1) For nonrecognition of gain in connection with the transfer of 
obsolete vessels to the Maritime Administration under section 510 of 
the Merchant Marine Act, 1936, see subsection (e) of that section, as 
amended August 4, 1939 (46 U.S.C. 1160). 

(2) For recognition of gain or loss in connection with the construction 
of new vessels, see section 511 of such Act, as amended (46 U.S.C. 1161). 

(3) For nonrecognition of gain in connection with vessels exchanged 
with the Maritime Administration under section 8 of the Merchant 
Ship Sales Act of 1946, see subsection (a) of that section (50 U.S.C. 
App. 1741). 
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CUTTING OF HAY FROM SOIL BANK LAND 


Avaust 31, 1959.—Committed to the Committee of the Whole House on the 
State of the Union and ordered to be printed 


Mr. Cootey, from the Committee on Agriculture, submitted the 
following 


REPORT 


[To accompany H.R. 8578] 


The Committee on Agriculture, to whom was referred the bill 
(H.R. 8578) to amend the Soil Bank Act so as to authorize the Secre- 
tary of Agriculture to permit the harvesting of hay on conservation 
reserve acreage under certain conditions, having considered the same, 
report favorably thereon with amendment and recommend that the 
bill do pass. 

The amendment is as follows: 

Page 2, line 1, strike out “‘if’’ and insert ‘provided’, 


PURPOSE 


The purpose of this bill is to authorize the Secretary of Agriculture 
to authorize the cutting and local sale of hay by the county com- 
mittee in areas of severe drougth, flood, or other natural disaster. 

Under the provisions of the Soil Bank Act the producer must agree 
not to harvest any crop from acreage placed in the conservation 
reserve. This bill would extend the exemption, not to the producer, 
but to the county committee in the event of a drought or other 
emergency of such severe character that the need for emergency feed 
in the area is certified to by the Governor of the State and concurred 
in by the Secretary of Agriculture. The exemption could be exercised 
only under authority of the Secretary extended to the county com- 
mittee. 

Instead of permitting the producer to cut and sell the hay in such 
emergency situations, the bill would authorize the county committee 
to cut and sell the hay locally with the consent of the producer and 
without remuneration to the producer other than such amount as the 
county committee deems adequate to compensate him for damage, 
if any, to his premises. 
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NEED FOR THE LEGISLATION 


The soil bank now provides for a similar exemption with respect to 
the grazing of pasture lands in the event of drought or similar emer- 
gency, but in the case of grazing the benefit derives solely to the operator 
of the farm. The committee can see no logical reason why this exemp- 
tion should not be extended to lands which have been put into hay, 
particularly when the harvesting and sale of the hay will be done by 
the county committee, will not benefit the producer from whose lands 
the hay is cut, and the proceeds of which will go into the Treasury of 
the United States. 

COST OF THE BILL 


There would be no cost as a result of enactment of this bill. On 
the contrary, if the authority conferred on the Secretary is exercised 
by him, there would be some cash return to the Treasury from the 
sale of the hay harvested under the provisions of the bill. 


DEPARTMENTAL POSITION 


Although, because of the existence of emergency conditions, where 
it is hoped the authority of this bill may be used, the committee did 
not have time to request a formal report from the Department of 
Agriculture, it is the committee’s understanding that the Department 
is opposed to this bill. 

The logic of the Department’s position is hard to understand since: 
(1) Hay could be harvested only in areas certified as emergency dis- 
aster areas by the Governor of the State and the Secretary of Agri- 
culture; (2) exercise of the authority conferred in the bill would be 
completely discretionary with the Secretary; (3) any income from sale 
of hay would go to the Treasury, rather than to the operator of the 
land involved; and (4) the same kind of exemption now exists in the 
Soil Bank Act with respect to the emergency grazing of pasture lands, 
with the exception that the benefit from such grazing accrues to the 
operator of the farm. 


CHANGES IN EXISTING LAW 


In compliance with clause 3 of rule XIII of the Rules of the House 
of Representatives, changes in existing law made by the bill, as intro- 
duced, are shown as follows (existing law proposed to be omitted is 
enclosed in black brackets, new matter is printed in italic, existing 
law in which no change is proposed is shown in roman): 


SOIL BANK ACT 
+ > * * * > oe 
SustTitLE B—ConseERVATION RESERVE PROGRAM 
TERMS AND CONDITIONS 


Src. 107. (a) To effectuate the purposes of this title the Secretary 
is hereby authorized to enter into contracts for periods of not less 
than three years with producers determined by him to have control 
for the contract period of the farms covered by the contract wherein 
the producer shall agree: 
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(1) To establish and maintain for the contract period protective 
vegetative cover (including but not limited to grass and trees), water 
storage facilities, or other “soil-, water-, wildlife-, or forest-conserving 
uses on a specifically designated acreage of land on the farm regularly 
used in the production of crops (including crops, such as tame hay, 
alfalfa, and clovers, which do not require annual tillage). 

(2) To devote to conserv ing crops or uses, or allow to remain idle, 
throughout the contract period an acreage of the remaining land on the 
farm which is not less than the acreage normally devoted only to 
conserving crops or uses or normally allowed to remain idle on such 
remaining acreage. 

(3) Not to harvest any crop from the acreage established in pro- 
tective vegetative cover, excepting timber (in accordance with sound 
forestry management) and wildlife or other natural products of such 
acreage which do not increase supplies of feed for domestic animals, 
and except that the Secretary may authorize the county agricultural sta- 
bilization committees to sell hay on such acreage, with the consent of the 
producer, to the highest bidder, and return the proceeds thereof to the 
United States Treasury, less such amounts as the committees deem ade- 
quate to compensate the producer for damage, if any, to his premises, if, 
after certification by the Governor of the State in which such acreage is 
situated of the need therefor, the Secretary determines that it is necessary 
to permit such sale in order to alleviate damage, hardship, or suffering 
caused by severe drought, flood, or other natural disaster. 

(4) Not to graze any acreage established in protective vegetative 
cover prior to January 1, 1959, or such later date as may be provided 
in the contract, except pursuant to the provisions of section 103(a)(3) 
hereof; and if such acreage is grazed at the end of such period, to graze 
such acreage during the remainder of the period covered by the con- 
tract in accordance with sound pasture management. 

(5) Not to adopt any practice, or divert lands on the farm from 
conservation, woods, grazing, or other use, to any use specified by the 
Secretary in the contract as a practice or use which would tend to 
defeat the purposes of the contract. 

(6)(A) In the event that the Secretary determines that there has 
been a violation of the contract (including the prohibition of grazing 
on conservation acreages) at any stage during the time such producer 
has control of the farm and that such violation is of such a substantial 
nature as to warrant termination of the contract, to forfeit all rights 
to payments or grants under the contract, and to refund to the United 
States all payments and grants received by him thereunder. 
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CHANGING THE NAME OF ROOSEVELT DAM, RESERVOIR, 
AND POWERPLANT IN ARIZONA TO THEODORE ROOSE- 
VELT DAM, LAKE, AND POWERPLANT 


Avucust 31, 1959.—Referred to the House Calendar and ordered to be printed 


Mr. Roagrs of Texas, from the Committee on Interior and Insular 
Affairs, submitted the following 


REPORT 


[To accompany 8.J. Res. 25] 


The Committee on Interior and Insular Affairs, to whom was re- 
ferred the joint resolution (S.J. Res. 25) to change the name of Roose- 
velt Dam, Reservoir, and Powerplant in Arizona to Theodore Roose- 
velt Dam, Lake, and Powerplant, having considered the same, report 
favorably thereon without amendment and recommend that the joint 
resolution do pass. 

PURPOSE AND COST 


The purpose of this resolution is to change the name of Roosevelt 
Dam, Reservoir, and Powerplant in Arizona to Theodore Roosevelt 
Dam, Lake, and Powerplant. Enactment of the resolution would 
involve no cost to the Federal Government. 


EXPLANATION 


Enactment of this resolution would definitely identify this dam and 
accessory facilities with the name of Theodore Roosevelt, 26th Presi- 
dent of the United States, who served from 1901 to 1909. It was 
during his incumbency that the dam and auxiliary works were author- 
ized as major features of the Salt River project, one of the earliest 
reclamation developments under the Reclamation Act of 1902. The 
Reclamation Act of 1902 was supported by Theodore Roosevelt and 
the major basic facility of the Salt River project was given his name 
upon its completion and dedication by him on March 18, 1911. 

In 1932, Franklin D. Roosevelt was elected President and his name 
also became associated with reclamation. The reservoir behind Grand 
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Coulee Dam in the State of Washington has been named the Franklin 
D. Roosevelt Lake. 

The use of the full name Theodore Roosevelt would remove any 
question as to the origin of the name of the Salt River project dam 
and would be consistent with the designation of the reservoir formed 
by Grand Coulee as the Franklin D. Roosevelt Lake. 


COMMITTEE’S RECOMMENDATION 


‘ The Committee on Interior and Insular Affairs recommend enact- 
ment of Senate Joint Resolution 25. 


REPORT OF THE DEPARTMENT 


The report of the Department of the Interior, recommending enact- 
ment of Senate Joint Resolution 25, follows: 


DEPARTMENT OF THE INTERIOR, 
OFFICE OF THE SECRETARY, 
Washington, D.C., June 8, 1959, 
Hon. James E. Murray, 
Chairman, Committee on Interior and Insular Affairs, 
U.S. Senate, Washington, D.C. 

Dear SenaTOR Murray: This responds to your request for the 
views of this Department on Senate Joint Resolution 25, a joint 
resolution to change the name of Roosevelt Dam in Arizona to 
Theodore Roosevelt Dam. 

This Department recommends that Senate Joint Resolution 25 be 
enacted and that it be amended as suggested herein. 

Roosevelt Dam is a major storage feature of the Salt River Federal 
reclamation project, located on the main stem of the Salt River in 
Arizona. Its construction was completed in 1911. The dam provides 
a reservoir of 1,381,600 acre-feet capacity, and a powerplant having 
an installed rating of 15,400 kilowatts The Salt River project, in- 
cluding Roosevelt Dam, Reservoir, and Powerplant, is now operated 
and maintained by the Salt River Valley Water Users’ Association 

It is obvious from the period of construction that the dam, reservoir, 
and powerplant were named in honor of Theodore Roosevelt, who 
was President when the Reclamation Act of 1902 (32 Stat. 388), was 
enacted. The use of the full name Theodore Roosevelt would remove 
any question as to the origin of the name of the dam, and it would 
be consistent with the designation of the reservoir formed by Grand 
Coulee Dam in the State of Washington, which is known as Franklin 
D. Roosevelt Lake 

Inasmuch as it is sometimes customary to refer to reservoirs and 
powerplants separately from the dams with which they are physically 
associated, and since in the instant case the name Roosevelt is asso- 
ciated with the reservoir and powerplant, as well as the dam, we 
suggest that the joint resolution be amended to apply the name 
Theodore Roesevelt to all three features, and that the reservoir be 
designated a lake. This may be accomplished by substituting for 
the provisions of the joint resolution the following: 

‘That the dam, reservoir, and powerplant in Arizona, known as 
Roosevelt Dam, Reservoir, and Powerplant, shall hereafter be known 
as Theodore Roosevelt Dam, Lake, and Powerplant, and any law, 


aere 


we 8 US 


eee OD Dw + 


ois & 


a 


~ BG 


CHANGE NAME OF ROOSEVELT DAM TO THEODORE ROOSEVELT DAM 3 


regulation, document, or record of the United States in which such 
dam, reservoir, and powerplant are designated or referred to under 
the name Roosevelt Dam, Reservoir, and Powerplant shall be held 
to refer to such dam, reservoir, and powerplant under and by the 
name of Theodore Roosevelt Dam, Lake, and Powerplant.” 

If this substitute joint resolution is adopted, the title ought to be 
amended to read ‘““To change the name of Roosevelt Dam, Reservoir, 
and Powerplant in Arizona to Theodore Roosevelt Dam, Lake, and 
Powerplant”. 

The Board on Geographic Names has advised that, while it does 
not exercise jurisdiction over manmade features such as dams and 
powerplants, and while in general its policy is to recommend the use 
of only the surname of a person when naming a feature, in the case 
of Senate Joint Resolution 25 it concurs in the views expressed herein 
insofar as they apply to the naming of the reservoir. 

The Bureau of the Budget has advised that there would be no 
objection to the submission of this report to your committee. 

Sincerely yours, 
Frep G. AANDAHL, 
Assistant Secretary of the Interior. 
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PROMOTING PEACE THROUGH THE REDUCTION OF 
ARMAMENTS 


Avucust 31, 1959.—Referred to the House Calendar and ordered to be printed 


Mr. Zasxockt, from the Committee on Foreign Affairs, submitted the 
following 


REPORT 


[To accompany H. Con. Res. 393] 


The Committee on Foreign Affairs, to whom was referred the con- 
current resolution (H. Con. Res. 393) to promote peace through the 
reduction of armaments, having considered the same, report favorably 
thereon without amendment and recommend that the concurrent 
resolution do pass. 

House Concurrent Resolution 393, to promote peace through the 
reduction of armaments, was introduced by Hon. Clement J. Zablocki, 
on August 18, 1959, and was referred to the Committee on Foreign 
Affairs on that date. 

The resolution was considered by the Foreign Affairs Committee 
on August 31, 1959, and was ordered favorably reported on that day. 


PURPOSE 


The purpose of the resolution is to encourage and reassure the na- 
tions of the world by a congressional reaffirmation of U.S. policy toward 
disarmament and toward assisting the less developed countries in 
the years to come. 

Communist propaganda continuously reiterates to the peoples of 
the less developed countries that U.S. assistance to other nations is 
related entirely to our cold war effort. We are charged with being 
more interested in maintaining our military posture than in assisting 
the peoples of the less favored areas of the world to improve their 
condition. 

The resolution reemphasizes the fact that the preservation of peace 
and security under present conditions depends upon the maintenance 
by the United States of the armaments necessary for defense against 
possible aggression by heavily armed countries and at the same time 
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points out the long-sustained effort of the United States to achieve a 
disarmament agreement with adequate controls and inspection. 

In addition, the resolution reaffirms the attitude of the United 
States toward the efforts of the less developed nations to improve the 
living conditions, as stated by President Truman on October 24, 1950— 


If real disarmament were achieved, the nations of the world, 
acting through the United Nations, could join in a greatly 
enlarged program of mutual aid. As the cost of maintaining 
armaments decreased, every nation could greatly increase its 
contributions to advancing human welfare * * *. Then man 
can turn his great inventiveness, his tremendous energies, 
_ the resources with which he has been blessed to creative 
efforts. 


President Eisenhower on April 16, 1953, pledged that the US. 
Government was — 


ready to ask its peoples to join with all nations in devoting 
a substantial percentage of the savings achieved by disarma- 
ment to a fund for world aid and reconstruction. 


EXECUTIVE BRANCH COMMENT 


The Department of State and the Bureau of the Budget have 
indicated that they have no objection to this resolution in a letter 
dated August 28, 1959, reading as follows: 


In reply to the request of the Committee on Foreign Affairs, 
I submit the following comments on House Concurrent 
Resolution 393, to promote peace through the reduction of 
armaments. 

The Department of State has no objection to House Con- 
current Resolution 393. The proposed resolution is con- 
sistent with U.S. policy which calls for funds made available 
as a result of comprehensive disarmament to be devoted in | 
part to the improvement of living conditions throughout the | 
world and especially in less developed countries. 

The Department has been informed by the Bureau of the 
Budget that there is no objection to the submission of this 
report. 

CONCLUSION 


The committee believes that a reaffirmation by the Congress of 
the previously announced position of the United States in respect to 
these matters at the present time would make a significant contribu- 
tion to the achievement of our foreign policy objectives and urges 
approval of the resolution. 
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LETTER OF TRANSMITTAL 


Hovss or REPRESENTATIVES, 
ComMITTEE ON SCIENCE AND ASTRONAUTICS, 
Washington, D.C., August 20, 1989. 
Hon. Overton Brooks, 
Chairman, Committee on Science and Astronautics. 


Dear Mr. Cuarrman: | am forwarding herewith for committee 
consideration a report, “The First Soviet Moon Rocket,” prepared 
by Special Counsel Spencer M. Beresford, in collaboration with Dr. 
Charles S. Sheldon II, technical director, and reviewed by other 
members of the professional staff. 

This report is based on testimony obtained in both open and execu- 
tive hearings before the full committee and before a special subcom- 
mittee (chairman, Representative Victor L. Anfuso), and on infor- 
mation obtained through staff research. It summarizes the salient 
testimony, and presents conclusions as to the lunar probe announced 
by the Soviet Union on January 2, 1959, and as to the pertinent 
aspects of Soviet space technology. 

Cuartes F. Ducanper, 
Executive Director and Chief Counsel. 


Itt 





LETTER OF SUBMITTAL 


CoMMITTEE ON SCIENCE AND ASTRONAUTICS, 
Hovusr or REPRESENTATIVES, 
Washington, D.C., August 31, 1959. 
Hon. Sam Raysurn, 
Speaker of the House of Representatives, 
Washington, D.C 

Dear Mr. Spraker: By direction of the Committee on Science 
and Astronautics, I submit the enclosed report, “The First Soviet 
Moon Rocket.” 

This report has been prepared following investigative hearings by 
both the full committee and a special saint on the general 
state of Soviet space technology and also, on the authenticity of the 
Soviet announced launching of Mechta or Lunik, as it has variously 
been called. 

Although for reasons of security not all the evidence received by 
the committee could be referred to in the report, enough public infor- 
mation has been given to establish the seriousness of the Soviet chal- 
lenge and the necessity for the vigorous pursuit of the U.S. program 
of missile and space development. 

The findings and recommendations herein are therefore earnestly 
offered to the 86th Congress for consideration. 

Overton Brooks, Chairman. 


Vv 











II. 
III. 


IV. 


¥. 


CONTENTS 





1 TTR i tes ciniintiin anise ma nitinmetieiniae aia 


Soviet technological accomplishments-_-...........---------------- 
The Bovit Din POONG6 on nc cncendioun ovcnsnennge ceases 


1 
3 
6 
6 
7 
RS entindtciiscunsstnsaiootsasnnananaaee 8 
PIN II insosecacievaesincnieancntntinaseaninini a stiealmis ddi-mn dada deadeabeanaiaiasel 14 
Reception of signals on announced Lunik frequencies. ..-.----- 14 
Soviet enace technology o< nin Los Site Ssbo bn cones ccddetaese 14 
Conclusion. 3 i..ak dhtnbiwcitanmnn edad bind eiaknls admasameine 14 
14 

15 

17 


Soviet apace techncleg ys cwncaccnstsscsnccccccccceecccccusce 


RRR. vcicciuimscvnrrintmmnissaniniinbitiinnniandiaailileal 


59016°—59 H. Rept., 86-1, vol. 6——66 











Union Calendar No. 473 


861TH CONGRESS HOUSE OF REPRESENTATIVES REPORT 
1st Session No. 1086 





THE FIRST SOVIET MOON ROCKET 


Avaust 31, 1959.—Committed to the Committee of the Whole House on the 
State of the Union and ordered to be printed 


Mr. Brooks of Louisiana, from the Committee on Science and 
Astronautics, submitted the following 


REPORT 











THE FIRST SOVIET MOON ROCKET 





I. INTRODUCTION 


The statement by the Soviet Union in January of this year that it 
had sent a rocket to the Moon and into orbit around the Sun produced 
an immediate impact on American space policy. More was involved 
than just the race to develop rockets and missiles, even with all their 
implications for national defense. From a broader point of view, this 
event illustrated the all-encompassing struggle between the Com- 
munist and free worlds, including not only their weapons but also 
rocket blackmail, attempts to sway the uncommitted nations, and 
other forms of psychological and political warfare. In the background 
lie even more fundamental questions of general social progress, educa- 
tion, and scientific and technical development. 

It is the relation of the Soviet Moon shot to these more funda- 
mental problems, particularly to scientific progress and space tech- 
nology, that gives this report its significance to the work of the Com- 
mittee on Science and Astronautics. 

Technological progress is much more than a fringe benefit or added 
fillip to modern life. 

Many earnest people, it is true, believe that our material advances 
are not adding to the real rewards of human life. They worry about 
increasing dependence upon mechanical contrivances, technological 
unemployment, and the appearance of an effete population demanding 
creature comforts and services but without the gumption to meet the 
challenges life has brought in the past. They also worry about the 
increasing pace of existence, the exhaustion of readily accessible 
resources, the pollution of water supplies, and the blight of industrial 
and motor vehicle smog. With good reason, they worry about the 
increased dangers of war in a time of superweapons. 

Perhaps some of these complaints and worries are legitimate, and 
the costs of some technological changes are greater than the real gains. 
But however fondly the individual may look back upon some earlier 
period, slower paced and with nature unspoiled, such views do not 
reach the essentials of the problems faced by modern societies. Popu- 
lation is expanding in many parts of the world, creating pressure on 
facilities and even food supplies. Accessible resources are becoming 
harder to find. Many discoveries which are generally accepted as 
worthwhile have placed demands on us for new ways to produce, and 
for cost savings to attain the balance of resource allocation required 
to meet competing ends. The world has not yet solved the problems 
of national rivalries, which are in part a reflection of conflicting ideol- 
ogies as well as the natural self-interest of sovereign states. We are 
especially conscious that changes in technology have increasingly 
compressed the time for travel from one point to another, and that 
communications are virtually instantaneous. 
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The combined effect of these developments makes it harder for 
individual nations to go their separate ways without worry of what 
others may do. One might say the world is almost becoming too 
small to hold the divergent interests and views of the many groups 
organized on this planet, even as we recognize fresh opportunities for 
science and technology to feed all people better than before and solve 
many other problems. This fact may give a special significance to 
the beginnings of space travel. 

It is also apparent that modern science and technology have become 
so widespread over the face of the globe that, although many countries 
cannot marshal the resources to do any task they might wish to accom- 
plish, nonetheless they can do more than ever before, and even some 
small nations have the potential to affect the course of human events 
on a very considerable scale. 

It is within the framework of these discoveries, inventions, and 
developments, coupled with capital accumulation, population growth, 
and differing but dynamic ideological views, that military realities 
must be judged. Along with the general developments have come 
new weapons of tremendous power, capable of very destructive em- 
ployment even over great distances. 

As a result of these many interrelated conditions, we cannot afford 
to abandon technology. We may stress new cultural interests, zone 
and legislate against the blight of industry and urban sprawl, and 
seek values which encourage individual worth. But whatever we do, 
unless we are foremost in technology, neither will our peaceful eco- 
nomic development continue to meet the rising problems of scarcity, 
nor will we survive against military force or even cold-war pressure 
from outside. 

The Committee on Science and Astronautics devotes its attention 
to the grave problems of public policy surrounding the support and 
use of technology and science. Few ‘other problems offer the same 
opportunities for anticipating national needs and planning in a rational 
way to meet them. 

At one time it was the popular view, while recognizing the impor- 
tance of science abstractly, that in American circumstances scientific 
progress could take care of itself. Individual inventors were free to 
experiment and to contrive what they could. We were known as a 
nation of tinkerers with great ingenuity, and as a practical people able 
to apply knowledge to consumer goods or production in general. 
Much of our basic knowledge came from Europe, where the traditions 
of the universities encouraged a somewhat different outlook and bal- 
ance of work. The flow of information was relatively free in all parts 
of the world. 

This situation has now changed fundamentally. Practical applica- 
tions of scientific discoveries have almost outrun the supply of funda- 

mental knowledge. Development work in particular has required 
larger and larger investments of time, manpower, and money as our 
goals have become more ambitious. In some fields, individual effort 
has become team effort and has been institutionalized. With the 
growth of human knowledge, the time for training people has had 
to be extended, and perhaps the training has become more rigorous. 
Indeed, more specialization has been required, and, in the process, 
communications problems among specialists have become more acute. 
A large part of research has come under military sponsorship even in 
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the free world, not to mention the problems of covermg the work 
conducted in totalitarian states with their elaborate security systems. 
No longer can the United States assume that a mere appreciation of 
science and technology is enough. We must think more specifically 
in terms of what policies and incentives will insure that our progress 
is as rapid as our well-being—and indeed our survival—require. 

The shock to the public and to our officials accompanying the 
launching of the Soviet sputniks came almost too late. It is little 
consolation that some individuals could take pride in reminding us 
that their warning voices had long been raised even though unheeded. 
Following the initial stunned reactions to these Soviet successes, the 
Congress moved to study and provide for immediate needs. The 
first result was the creation of the National Aeronautics and Space 
Administration. Others were the immediate provision of more 
support for our missile programs and the work of the Advanced 
Research Projects Agency. Now, with the passage of time, it is 
desirable to look over a wider range of problems, to spot some of the 
trends and to propose corrective measures where the trends may lead 
to pernicious results. 

n this calmer atmosphere, the Committee on Science and Astro- 
nautics has begun comparative studies of technology and science and 
of what these suggest to policymakers as courses of action. Soviet 
space‘technology was ‘taken as a‘starting point--because it seems a 
useful bridge between the very immediate and very real problems of 
rivalry, which needed early attention, and the more fundamental 
problems which are sure to continue for the indefinite future. 

Soviet technical accomplishments, particularly in astronautics and 
in nuclear weapons, pose an early threat to our survival. Our re- 
sponse may be to speed the development of corresponding weapons, 
to shore up our defenses, to strengthen our alliances. But the short- 
run‘response to these particular threats will not be adequate to meet 
the full challenge because these problems are too complicated for any 
easy solution. In astronautics and missilery, it may prove very 
difficult to buy lost time at any price. It may take years of single- 
minded effort to build an adequate foundation for our national life, 
including our educational system and our national attitudes toward 
intellectual achievement. 

_If we did not have faith that the American public will rise to these 
multiple challenges, when Congress, the President, and other leaders 
have shown the way, there would be little point to the work and pur- 
poses of this committee. 

The problems confronting the Nation are not just a bad dream that 
will go away when we wake up. They are terribly real. Our place in 
history and the life we want our people to lead—in peace, moderate 
comfort, and greater human understanding—may all be swept awa 
unless we recognize the problems we face and meet them wit 
resolution 


II. Soviet TEcHNOLOGICAL ACCOMPLISHMENTS 


‘he Soviet Union has presented to the world a record of accomplish- 
ment across a broad front, arranging the facts or the appearances to 
maximize their impact on both their own people and upon the uncom- 
mitted or free world nations. The Soviet leaders recognize the value 
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of extracting maximum political and psychological effect in pursuing 
their cold war goals. That there is another side to the story, one of 
shortages and failures elsewhere in their society, is something they 
either gloss over or deny. 

The Soviet economy is growing at a rate higher than that of the more 
advanced countries. This growth has real dangers if its products are 
to be used for armaments or supporting aggression. The other part 
of the story, which seems contradictory but really is not, is that the 
Soviet economy began its growth at so low a level that even today it 
continues to lag far behind the United States in material living stand- 
ards and even in heavy industrial strength. The real threat is what 
the Soviet leaders can choose to do with the increments of production 
which are coming to them each year. 

Soviet education represents a second field where impressive results 
have been obtained. Such an effort is being made, particularly in 
science and engineering, that another 10 years of the same trends in 
both countries will give the Soviet Union a distinct advantage over 
the United States in numbers of technically trained people. The 
other side of the story might show some overspecialization, too little 
independent thinking, and neglect of the social sciences and humani- 
ties. Whatever other drawbacks can be discovered, however, this 
program of education can support both Soviet military power and 
programs of technical aid in the uncommitted countries. 

Soviet public works programs have been given extensive propaganda 
coverage. These include some of the world’s largest hydroelectric 
dams, on the Volga and on the Siberian rivers, plans for large capacity 
canals and inland seas, new atomic power stations, tremendous num- 
bers of new apartment buildings. These programs are impressive, 
but the official photographs fail to show that the new apartment 
buildings develop cracks and the plaster peels off. Soviet propaganda 
fails to emphasize that major programs are postponed indefinitely, 
such as the Turkmen Canal, the new Siberian Sea, and the railway to 
the Bering Straits. Still, the point is that even what is done and does 
work is enough to represent a major expansion of Soviet capabilities, 
even though lagging behind the United States. 

Soviet science has many successes to show the rest of the world. 
Soviet scientists have a very large number of institutes and a large 
output of scientific journals and literature. They are doing good work 
in high energy physics, including the operation of the 10-billion-volt 
accelerator at Dubna. They do good work in radar and electronics 
and optics. Their research in materials is impressive. And yet here, 
too, many Soviet facilities seem crude and backward by our stand- 
ards. But the Soviet Government uses all the resources of a police 
state to comb the whole world for information, and then makes it 
available in translation promptly to its technical people. The com- 
bined effect of all these efforts on net balance represents a formidable 
accomplishment. 

This report has been deliberately kept within manageable limits 
by concerning itself primarily with Soviet space technology. It is 
evident that the most careful attention has been paid by the Soviet 
leaders to political and psychological effects. Nevertheless, Soviet 
propaganda claims in the field of astronautics are apparently based 
on solid achievements; otherwise they would run the risk of serious 
whiplash effects if disproved. 
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After World War IT, the Soviet Government decided very promptly 
to pursue ballistic rocketry to continue the Russian tradition of rocket 
development. Captured German personnel and facilities were strenu- 
ously exploited. But the Soviet Union simultaneously pursued an 
independent effort of its own. In the early 1950’s, Soviet propaganda 
organs began to whet public appetite for the coming great advances 
in lunar and planetary exploration. The actual work continued 
pretty much in secret, with strong emphasis on one family of relatively 
short-range ballistic weapons which could be employed against neigh- 
boring states if the occasion arose. The Soviet Union also developed 
an intercontinental missile of very large thrust, designed to carry, 
if need be, a very heavy warhead. 

During the same period, the best technical advice in the United 
States was that very big warheads would prove too expensive to 
deliver by missile; and our own work consequently ran at a low level 
of support until the new, small warheads were developed. As a 
result, our military boosters afford only a moderate capability to put 
weight into orbit, while the Soviet capability derived from military 
missiles is somewhat greater. 

In the middle 1950’s, the Soviet Union began to release occasional 
spot stories, usually incomplete and sometimes garbled, about dog or 
monkey shots and other sounding rocket efforts. Whatever difficulties 
were encountered in rocket development—and some could scarcely 
have been avoided—were carefully hidden from world view by travel 
restrictions which preserved the privacy of Soviet launching sites. 

Once the Soviet Union was sure of its technological proficiency, 
particularly by 1956 or 1957, it began to issue prophetic statements 
which it was then able to carry out with appropriate public claims 
after the fact. These have been carefully staged, perhaps represent- 
ing the best use of technical talent, but also done in such a way as to 
keep the world guessing and off balance—larger weights sent up each 
time, and no failures. 

Let us review in brief the claimed Soviet accomplishments: 


Orbiting vehicles 


eae Sputnik I—184 pounds of instruments, orbit between 
142 and 588 miles above Earth. 

Nov. 3, 1957......... Sputnik II—1,120 pounds of instruments, orbit between 
140 and 1,038 miles above Earth. 

May 15, 1958.....--- Sputnik ITI—2,134 pounds of instruments in a 2,925- 


pound capsule, orbit between 135 and 1,167 miles 
above Earth. 

Jani 2, 1959. 2...252 Lunik or Mechta—796 pounds of instruments in a 3,245- 
pound capsule, orbit around the Sun after passing 
within 3,700 miles of the Moon, 


Sounding vehicles 


Feb. 21, 1958......... Geophysical laboratory with 3,000 pounds of instru- 
ments sent 294 miles up. 

Aug. 27, 1958_......-- ee and instruments weighing 3,718 pounds sent 281 
miles up. 

July 2, 1959_.....-... Dogs and instruments weighing 4,400 pounds sent about 
300 miles up. 

July 10, 1959. ....-... Dogs and instruments weighing 4,840 pounds sent about 


300 miles up. 
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These accomplishments are technically to be expected of a nation 
which started serious work on ballistic rockets at an early date and 
built large boosters. The weights involved are much greater than 
most of the American launchings but are not greater than we hope to 
accomplish later even with our smaller [CBM/’s when improved upper 
stages are available. 

But even if we take the Soviet launchings at face value, accepting 
the weights which have been reported, there are many related questions 
which remain unanswered, and the data supplied by Soviet propaganda 
have to be checked for any independent verification, 


Ill. Tae Soviet Moon Rocket 
INTRODUCTION 


On January 2, 1959, Soviet space technology again became a subject 
of lively public debate. 

Ironically, the House Select Committee on Astronautics and Space 
Exploration adopted a resolution on that very day (the last day of its 
existence), urging all possible speed in the launching of another U.S. 
space probe. At the time the committee met, the Soviet Union had 
just launched, or so it later announced, a 3,245-pound rocket with a 
payload of 796 pounds on its way toward the Moon. Still later, 
Soviet sources said that the rocket had missed the Moon by 4,700 
miles or so (they quickly lowered the estimate to 3,700 miles), and 
gone into orbit around the Sun. 

From a propaganda standpoint, the Soviet announcements were 
well timed. Earlier attempts by the United States to send a rocket 
to the Moon had come close to success, but failed. The Soviet rocket 
was launched at almost the same time as the departure of First 
Deputy Premier Anastas Mikoyan for a visit to the United States, 
and the opening of the Twenty-first Congress of the Soviet Communist 
Party. This new Soviet success in astronautics also diverted atten- 
tion from the American “talking satellite” (Project Score) from which 
the President’s Christmas message had recently been relayed to the 
nations of the world. 

On the following day, the President made a statement congratu- 
lating the scientists and engineers responsible for the launching of the 
Soviet rocket. Further announcements concerning this event were 
given extensive coverage by the Western press. As time passed, 
however, it became evident that the event was reported almost ex- 
clusively by Soviet and other Communist sources, without much 
independent verification. Little by little, the front-page repetitions 
of Soviet claims begun to be matched by smaller but persistent stories 
that the Soviet announcements were false and that the world had 
swallowed a gigantic hoax. 

One of the would-be debunkers was Lioyd Mallan, a science writer, 
whose article, “The Big Red Lie,” published in True magazine on 
April 11, 1959, attracted national attention. 

The Committee on Science and Astronautics has felt a public re- 
sponsibility to investigate the evidence for and against the authenticity 
of the Soviet launching and its probable results. The same evidence 
could throw important light on the Soviet timetable and level of ac- 
complishment in space technology. Hence, the various published 
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stories which were skeptical of the Soviet announcements, including the 
article by Lloyd Malian, merely triggered certain studies which the 
committee had already decided to undertake, of which the question of 
the Soviet Moon rocket was only a part. The committee is interested 
in the general level of Soviet scientific and technical accomplishment, 
and in later studies and reports will explore this subject more thor- 
oughly. 

Soviet announcements of astronautical achievements are obviously 
self-serving. Historically, the Soviet Union has exaggerated its 
economic growth by selection, suppression, and distortion of data; 
it may apply the same techniques to its scientific and technical 
progress. Soviet astronautical accomplishments are real and im- 
pressive. If we overestimate them, however, our response may be 

remature, excessive, unbalanced, or wasteful. We may be inhibited 
from making a determined stand against Soviet cold-war moves, and 
our gullibility may make us vulnerable to deception. For similar 
reasons it would be equally damaging for us to disbelieve or belittle 
Soviet claims without careful investigation. The only safe course of 
action, therefore, is to keep up our mental as well as our material 
defenses, to receive Soviet statements with an open mind but with 
caution, and to suspend our judgment as to Soviet scientific and tech- 
nical achievements until they have been verified by independent 
free-world sources. 


THE SOVIET ANNOUNCEMENTS 


During the evening of January 2, 1959, the Moscow Radio “Soviet 
Home Service” announced that on that day “a cosmic rocket was 
launched toward the Moon in the U.S.S.R.” According to this 
broadcast and later Soviet announcements (collected in the appendix 
of this report), the multistage rocket veered eastward after a vertical 
launch. The nose cone of the final stage was then ejected, and the 
final stage reached a speed of more than 7 miles a second (the so- 
called second cosmic speed or escape velocity). The final stage con- 
tained instruments for measuring the Moon’s magnetic field and 
radioactivity, cosmic rays, protons, and heavy nuclei in cosmic radia- 
tion, interplanetary gases, corpuscular solar radiation and meteoric 
particles. It also contained radio transmitters broadcasting on three 
frequencies (19.993, 19.995, and 19.997 megacycles) of approximately 
20 megacycles and a fourth frequency of 183.6 megacycles. Two 

ounds of sodium released at a distance of approximately 70,000 miles 
rom the Earth formed an “‘artifical comet,’’ visible from the Earth as 
a sixth magnitude star in the constellation of Virgo. 

The final stage carried pennants with the coat of arms of the Soviet 
Union and the inscription “Union of Soviet Socialist Republics. 
January—1959—January.” In addition, it contained a steel sphere 
with similar inscriptions. 

It is interesting that no facsimile scanner for “taking the Moon’s 
picture” at close range was included in the payload. 

According to Soviet sources, the radio transmitters and scientific 
instruments worked normally and reliably. Radio signals from the 
rocket were received in the U.S.S.R. and other countries of the Soviet 
bloc. The time taken to reach the vicinity of the Moon was about 
35 hours. After passing the Moon at a distance of about 3,700 miles, 
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the rocket continued its flight as a new member of the solar system in 
orbit around the Sun. 

At first the Soviet Moon rocket was popularly called Lunik (i.e., 
Moon satellite). Its name was later changed to Mechta (dream). 


HEARINGS 


Ten hearings, both public and executive, were held on the Soviet 
Moon rocket and related Soviet technology by the full committee and 
a special subcommittee. While much of the evidence on both subjects 
is classified, the rest of this report summarizes the salient testimony 
as far as possible, and presents the findings which flow from the 
evidence as a whole. 

Hearings were held on May 11, 12, 13, 14, 28, and 29, 1959. The 
following witnesses were heard: 

Benham, Dr. Thomas A., professor of physics, Haverford College. 

Curtis, Dr. Harold O., Chief of Operations Branch, Project Space 
vem U.S. Air Force Cambridge Research Center, Bedford, 
Mass. 

Daigh, Ralph, vice president and editorial director, Fawcett 
Publications. 

Dryden, Dr. Hugh L., Deputy Administrator, National Aero- 
nautics and Space Administration. 

Fox, Lt. Col. James H., USAF, member of Air Technical 
Intelligence, Wright-Patterson Air Force Base. 

Godel, William H., Director, Policy and Planning Division, 
Advanced Research Projects Agency. 

Hall, Col. Linscott A., USAF, Deputy Director of Estimates, 
Office, Assistant Chief of Staff, Intelligence. 

Mallan, Lloyd, science writer. 

Morris, Capt. Jack, USAF, Office of Air Force Intelligence. 

Pickering, Dr. W. H., director, Jet Propulsion Laboratory, 
Pasadena, Calif. 

Shapley, Dr. Alan H., Assistant Chief of the Radio Propagation 
Physics Division of the National Bureau of Standards, Boulder 
Laboratories, Boulder, Colo. 

Singer, Dr. S. Fred, associate professor of physics, University of 
Maryland. 

Slavin, R. M., Director, Project Space Track, Air Force 
Cambridge Research Center, Bedford, Mass. 

Stewart, Dr. Homer J., Director of Planning and Evaluation, 
National Aeronautics and Space Administration. 

Ziegler, Dr. Hans K., Assistant Director of Research, U.S. Army 
Signal Research and Development Laboratory, Fort Mon- 
mouth, N.J. 

The first witness was Lloyd Mallan, the author of “The Big Red 
Lie.” In essence, his argument was, first, that virtually all our infor- 
mation about the Soviet Moon rocket came from Soviet sources and 
that free-world confirmation was scanty, at best, and secondly that 
the Soviet Union lacked the scientific and engineering competence 
required for such an achievement. 

allan concluded that the Soviet Moon shot announcement of 

January 2, 1959, was a hoax, after making a 2-month, 14,000-mile 
trip through the Soviet Union. In the course of his visit, he talked 
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with many scientists and engineers and saw various tracking stations 
and other scientific centers. He told the committee that he knew no 
Russian, and relied on a girl interpreter (provided by the Soviet 
Government) who knew no science. 

On the presumption that Mallan’s views and statements were 
prompted by public spirit, and in any event constituted part of the 
pertinent evidence, the committee and its subcommittee heard him 
at some length. If he was misled, sufficient explanations could be 
found in his lack of scientific training and experience, selective control 
by Soviet authorities of what he was shown or told or allowed to see 
or hear in the Soviet Union, and the fact that he had no access to 
classified U.S. information. Under .questioning, however, he ad- 
mitted that he was recruited in 1937 by the North American Com- 
mittee for Technical Aid to Spanish Democracy, and served during 
1937 and 1938 in a Spanish Loyalist unit which was absorbed into the 
Abraham Lincoln Brigade. He added that he did not know until 
May 27, 1959, that he had served in the Abraham Lincoln Brigade or 
that the brigade was included in the Attorney General’s list of subver- 
sive organizations. 

As to independent evidence of the Soviet Moon rocket, Mallan 
stated that if such a shot had been made the radio signals transmitted 
by the rocket would probably have been detected by the tracking 
equipment at Jodrell Bank (in England), Goldstone (operated by the 
Jet Propulsion Laboratory of the California Institute of Technology) 
and Menlo Park (operated by the Stanford Research Institute), an 
by various U.S. military installations. As to Soviet space technology, 
Mallan described the guidance systems, tracking cameras, and the 
like which he saw in the Soviet Union as “primitive” and ‘‘old hat.” 

Although Mallan was aware that signals believed to be from Lunik 
had been received by the Goldstone Station, he characterized these as 
“radio emissions from the planet Jupiter.” 

The radio signals received by U.S. stations on January 3 and 4 on 
the frequencies announced by the Soviet Union constitute a major 
body of evidence bearing on the authenticity of Lunik. According 
to R. M. Slavin, the director of Project Space Track, U.S. Air Force, 
messages were sent on January 2 to all cooperating stations, listing 
the announced frequencies and requesting that they be monitored. 
As a result, many reports were received. Only two, however, con- 
tained tracking data; these were the reports from the Jet Propulsion 
Laboratory (Goldstone) and from the Stanford Research Institute. 

Dr. Pickering, the Director of the Jet Propulsion Laboratory, testi- 
fied that the Goldstone Station received no signals on January 3. At 
about 3 a.m. on January 4, however, the station detected signals on 
183.6 megacycles, and tracked an object to the west of (and moving 
away from) the Moon. Dr. Pickering said there was no doubt in his 
mind that the object being tracked was the Soviet Moon rocket. 

When asked if the signals could have come from Jupiter, Dr. 
Pickering replied that Jupiter was not in the right position at the time 
but was located some 15° away from the apparent signal source, and, 
furthermore, that Jupiter emits an altogether different type of signal— 
not modulated and periodically fluctuating but a mere random ‘‘noise”’ 
like static or the radio emissions from thunderstorms. ‘ 

On the other hand, it is noted that the Goldstone Station failed to 
detect any signals on January 3. It tracked for only 3 hours. The 
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signals were so weak and unsteady that automatic tracking equipment 
was unable to “lock on.”’ (By some definitions, therefore, the station 
was not “tracking” at all.) Furthermore, the signals received at 
Goldstone appeared to come from a point about 6° west of the moon 
and at about the Moon’s distance. The margin of error implied by 
this description is 10,000 miles or more. 

During the same night, the large radiotelescope at Jodrell Bank in 
England also searched in the vicinity of the Moon over a frequency 
band covering 183.6 megacycles but failed to receive any signals. Dr. 
Lovell, the director of Jodrell Bank, sent the following telegram to the 
committee: 


We did not succeed in detecting any signals from Lunik. 
Search was made with the large radiotelescope over a fre- 
quency band covering 183.6 megacycles, which was the 
stated tracking frequency during the night of January 3-4 
when Lunik was said to be close to Moon. No tracking 
errors could account for failure because telescope beam was 
adequate to cover position of probe at time of close approach. 
Telescope was in similar operational condition which has 
enabled us to track Pioneer to 400,000 miles east. We con- 
clude that Lunik was not transmitting continuously at least 
on this frequency during that night. Emphasize that this 
does not imply that we do not believe in existence of Lunik. 
That frequency might have been inoperative or some special 
ground command or other features which are current in 
American probes, for example, might make reception impossi- 
ble without special apparatus. We were not forewarned in 
spite of previous close association with Russian scientists 
responsible. Neither have we received any satisfactory 
explanation from our inquiries by letter to Russia or from 
the Soviet delegate at the Hague meeting of COSPAR. 


Various explanations have been offered for the failure of Jodrell 
Bank to detect any signals. Dr. Pickering emphasized that it is very 
difficult to detect and track a given frequency on short notice. He 
also suggested the possibility that the signals were turned off except 
when the Moon rocket was visible from the Soviet Union. Mr. 
Slavin, the director of Project Space Track, tended to support the 
first explanation, saying: 

We have, I believe, as fine equipment as exists for our own 
lunar shots. [But] when suddenly we are faced with a shot 
- = unannounced frequency, we are caught rather flat- 

ooted. 


The Stanford Research Institute was also notified on January 2 
that a Soviet Moon probe had been launched. On January 3 it began 
monitoring 19.993, 19.995, and 19.997 megacycles. Signals were first 
received at about 1045 (universal time), and were recorded on mag- 
netic tape for about 45 minutes. They were weak and fading, with 
some Doppler shift (though less than expected), and seemed to follow 
the Moon by about an hour and a half. 

Signals on the same frequencies were also received by the Army 
Signal Corps Station at Fort Monmouth, N.J. Dr. Ziegler, the 
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director of astroelectronics at Fort Monmouth, testified that these 
signals were— 


* * * certainly in the area of frequencies which have been 


quoted in which the Russians would transmit, and they have 
appeared in the time frame which would be expected, and 
they have had no characteristic which would contradict that 
they could have originated from a space program. 


The fact that the Soviet Union released trajectory information while 
Lunik was still transmitting on announced frequencies indicates confi- 
dence that tracking by Western countries would not reveal any contra- 
dictory information. 

Another body of evidence bearing on the authenticity of Lunik is 
the publication in the Soviet Union of information supposedly obtained 
by Lunik during its flight to the Moon. This information was first 
published in Pravda on March 6, and then in greater detail on April 11 
in the Reports of the Soviet Academy of Sciences under the title 
“A Study of Terrestrial Corpuscular Radiation and Cosmic Rays 
During the Flight of the Cosmic Rocket.” In the magazine article, 
the trajectory of Lunik is plotted out to a distance about one-third as 
far as the Moon. According to Dr. Pickering, the information con- 
tained in these articles is “quite similar to what we received on 
Pioneers III and IV.” 

Dr. Dryden, the Deputy Administrator of the National Aero- 
nautics and Space Administration, stated that the magazine article— 


* * * is in quite a lot of detail, and agrees in its general 
features with the results that we have obtained with our in- 
struments * * *. As far as we can tell * * * they have 
rushed into print to get their data before us to prove that they 
know about the Van Allen radiation belt. * * * Their satel- 
lites did not reach high enough to get the information. They 
did get it with Mechta. 


Most of the witnesses stated, with varying degrees of assurance 
and cogency, that they believed the Soviet Union had indeed, as it 
announced, sent a rocket to the vicinity of the Moon. Several of 
them added that they knew of no reputable scientist who would 
disagree. Some doubts, however, were expressed as to how far the 
rocket went or how close it came to the Moon. For example, Dr. 
rT Benham, professor of physics at Haverford College, said 
merely: 


I have no opinion as to whether the Russian Lunik was a 
success [i.e., reached the vicinity of the Moon] or not. 


Prof. Fred Singer of the University of Maryland expressed his views 
as follows: 


There is very adequate evidence that Lunik was launched 
and that some of its instrumentation worked. * * * We 
can be sure that the rocket went out, I would say, about 
half the distance to the Moon at least, but that is all we can 
be sure of. 
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The director of Project Space Track, R. M. Slavin, stated positively: 


From their [Soviet] position announcements, our conclusion 
is that these [free world] observations definitely confirm the 
Russian announcement that they had a vehicle reach the 
vicinity of the Moon. 


In general, the Government witnesses appeared to feel greater cer- 
tainty than private scientists and lay observers. 

There is some evidence that Lunik was intended to hit the Moon, 
and not merely to pass it at close range. According to Soviet sources, 
the payload included equipment for measuring the Moon’s radio- 
activity and magnetic field; these experiments could not be carried 
out at any great distance from the Moon, but for all practical pur- 
poses presuppose a lunar impact. The payload also included a 
metal tape and sphere with Soviet inscriptions, apparently intended 
to support a territorial claim by symbolic “occupation” of the Moon. 

As far as the committee could determine, no photographic evidence 
of Lunik is available in the free world. A supposed Scottish photo- 
graph was found to have been taken at a time when Lunik would not 
have been visible from Scotland. A report that the Palomar Ob- 
servatory in California had obtained photographic evidence was 
denied by Dr. I. S. Bowen, the director, who stated that what was at 
first thought to be Lunik was identified on closer examination as a 
photographic defect. Other reports of Lunik photographs also 
proved to be unfounded. 

Considerable testimony was elicited on Soviet space technology in 
general. Dr. Homer Newell, of NASA, describing equipment he saw 
in Soviet research installations during a 2-week visit to Moscow, said 
that: 


In the field of upper air sounding and instrumentation, I 
was satisfied that their equipment was very good. There 
were some pieces of equipment that did not seem to be as 
good as ours, but there were others that looked just as good, 
maybe even better. 


He said that he saw some equipment said to have been used in 
Sputnik ITI (including transistors)— 


* * * laid out in open form on a bench nearby so we could 
look at the individual instruments. One could tell from the 
way in which the wiring was done, the mechanical construc- 
tion was worked out, and so on, that it was very well done. 


He concluded that in upper atmosphere research, at least— 


The Soviets are dealing with the same types of problems we 
are; they are solving them as well as we are; and, in addition, 
they are making a greater effort. 


Col. Linscott A. Hall, of Air Force Intelligence, stated: 


* * * our information tends to support the belief that they 
are quite good in their guidance systems, in their propulsion 
systems * * *, 


THE FIRST SOVIET MOON ROCKET 13 


The Soviet Union, he said, is considerably ahead of the United 
States in missile experience, having begun its guided missile program 
in 1947. Hence, the United States probably still has a way to go, 
in order to— 


* * * catch up with the Soviets in terms of guidance and 
eppaeion, which are the two major factors in the missile 
eld. 


The Chairman inquired: 
Do you think we are behind the Soviets in guidance? 
And Colonel Hall replied: 
I would say that is probably true; yes, sir. 


Dr. Dryden pointed out that the perigee altitudes of the first three 
sputniks were 142, 140, and 135 miles, according to computations 
made in this country. For comparison, the perigees of the Explorer 
satellites launched by the United States were stated as follows: 
Explorer I, 224 miles; Explorer III, 121 miles; Explorer IV, 163 miles. 
Dr. Dryden made this comparison as— 


* * * evidence that the guidance equipment in the sputniks 
is more accurate than that in Explorer. 


He pointed out, however, that we did not use our ballistic missile 
guidance system in the Exnlorers because it weighed too much. 

Dr. Pickering referred to the nearly identical inclinations of the 
three sputniks to the Equator: 65°, 65°, and 65.3°. 

These comparisons evidently assume that each country was trying 
to launch its satellites to the same perigee altitude and inclination to 
the Equator. 

Professor Singer commented that it is not possible to judge the 
accuracy of Soviet guidance since the Soviet Union did not announce 
the orbits of its satellites or the trajectory of its Moon rocket in ad- 
vance. Assuming that Lunik was intended to hit the Moon, he said, 
its guidance must have been pretty good, though only marginal for 
an ICBM. The perigees of the sputniks indicate that the Soviet 
Union can control an orbit to within about half a degree—good for 
a satellite, but not for an ICBM. 

As to the miniaturization of electronic components by the Soviet 
Union, the evidence was somewhat conflicting. All the witnesses 
agreed, however, that miniaturization is unnecessary if very powerful 
rockets are used. According to Professor Benham, whether Sovict 
electronic components are miniaturized or not has nothing to do with 
the success of Soviet rocket shots. 


Colonel Hall remarked: 


* * * T think we are probably considerably ahead of the 
Soviets in miniaturization, but do they need it when they put 
up sputniks in terms of 3,000-pound weights * * *? 


Mr. Slavin expressed the same thought more tersely: 


* * * if you have the brute force, yon don’t need the 
miniaturization. 


59016°—59 H. Rept., 86-1, vol. 6——67 
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IV. SumMARY 
RECEPTION OF SIGNALS ON ANNOUNCED LUNIK FREQUENCIES 


The Soviet Union announced that Lunik would transmit: on four 
frequencies. A number of stations in the United States and some 
in other Western countries received signals on one or more of the 
announced frequencies at the indicated time. It is true that very 
little tracking information was obtained; in fact, the only tracking 
information that has been publicly released (obtained by the Gold- 
stone Station) is very rough and scanty. Nevertheless, it would 
have been extremely difficult for the Soviet Union to simulate the 
signals that were received. Qualified witnesses testified that such 
simulation would have been a technica! achievement at least as great 
as sending a rocket to the Moon. The possibility that radio signals 
from Jupiter, television broadcasts, or the like were mistaken for 
Lunik signals has been eliminated beyond a reasonable doubt. 


SOVIET SPACE TECHNOLOGY 


After the sputniks, there is no serious question that the Soviet 
Union could have developed sufficiently powerful propulsion systems 
to send a rocket to the Moon. 

Without knowing the intended trajectory, it is not possible to judge 
the accuracy of the guidance system used in the Soviet Moon rocket. 
Assuming that the rocket was intended to hit the Moon, a miss of 
several thousand miles would indicate a high degree of accuracy, 
though not high enough for an ICBM. On the other hand, no one 
in the non-Communist world can verify that the Soviet Moon rocket 
came within 10,000 miles or more of the Moon. The closeness of the 
sputnik perigees suggests that the Soviet Union has very good guid- 
ance systems. Again, however, without knowing what orbits were 
intended, it is not possible to judge the accuracy of the guidance 
employed. 

In other aspects of science and technology required for a Moon 
shot, such as circuitry and astronomy, the Soviet Union appears to 
be sufficiently competent. Miniaturization of electronic components 
would not be necessary in view of the large vehicles and powerful 
rockets used by the Soviet Union. 


V. Concuiusions 


THE SOVIET MOON ROCKET 


1. Although absolutely convincing proof is not available, there is a 
preponderence of good evidence that the Soviet Union, in the first few 
days of 1959, launched a rocket toward the Moon. (This conclusion 
is consistent with the fact that free-world reception of radio signals 
on the announced frequencies was spotty and unsatisfactory. Only 
specially designed and carefully adapted equipment could be expected 
to receive the signals. We have sometimes experienced difficulties in 
receiving signals from our own satellites.) 

2. There is enough good evidence to raise a presumption that the 
Soviet rocket reached the vicinity of the Moon. (The scattered free- 
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world tracking data are consistent with Soviet claims that the vehicle, 
like our own Pioneer IV, reached escape velocity.) 

3. On the other hand, there is no independent evidence of the 
exact details of the Soviet Moon shot, such as the time and place of 
launching, the weight of the vehicle, and the closest approach to the 
Moon. 

4. The Soviet rocket was probably intended to hit the Moon, not 
merely to come close. 

5. There is a reasonable presumption, though no independent 
evidence, that the Soviet rocket, after passing the Moon, continued 
in orbit around the Sun. (Since the Earth and the Moon are both 
themselves in orbit around the Sun, this outcome would not be diffi- 
cult to achieve—in fact, it would be difficult to avoid.) 


SOVIET SPACE TECHNOLOGY 


1. The sending of a rocket to the Moon in early 1959 was within 
the apparent scientific and engineering capabilities of the Soviet 
Union. (By starting early, making a consistent large-scale effort, 
and vigorously exploiting all sources of knowledge both at home and 
abroad, the Soviet Union seems to have gained a distinct advantage 
over the United States in space technology. It has made a strong 
effort in all the many pertinent fields of science and engineering.) 

2. In propulsion, the announced Moon rocket would represent no 
more than a norma! progression from the sputniks. (Because of its 
early attempts to boost heavy warheads by rocket, the Soviet Union 
has developed a very large reliable booster. The power of Soviet 
rockets has been independently confirmed from the weights of the 
sputniks, which can be estimated from their brightness and shape 
and the length of time they remain in orbit.) 

3. There is considerable evidence that Soviet guidance systems are 
accurate enough for a lunar probe, though it is not possible to be sure 
without knowing either the intended orbits of the sputniks or the 
intended trajectory of the Soviet Moon rocket. 

4. There is very little unclassified evidence concerning other aspects 
of Soviet space technology, such as reentry and tracking capabilities, 
As far as it is possible to determine, Soviet scientific and engineering 
capabilities are adequate in all respects for a lunar probe. 











APPENDIX 


Orrictat Sino-Soviet Bitoc ANNOUNCEMENTS ON MECHTA 
Moscow Radio, “Soviet Home Service,” January 2, 1959, 2142 G.mt. 


* * * On January 2, 1959, a cosmic rocket was launched toward 
the Moon in the U.S.S.R. 

The multistage cosmic rocket has developed according to program, 
following the correct trajectory, in the direction of the Moon. Ac- 
cording to preliminary data, the last stage of the rocket received 
the requisite second cosmic speed. Continuing its progress the 
rocket has crossed the eastern border of the Soviet Union, passed 
over the Hawaiian Islands, and is continuing to move over the Pacific 
Ocean, rapidly moving away from the Earth. 

At 0310 Moscow time, on January 3, the cosmie rocket, moving 
toward the Moon, will pass over the southern part of Sumatra, at a 
distance of about 110,000 kilometers from the Earth. According 
to preliminary calculations, which are being made more precise by 
direct. observation, at approximately 0700 on January 4, 1959, the 
cosmic rocket will reach the area of the Moon. 

The last stage of the cosmic rocket, weighing 1,472 kilograms, 
without fuel, is equipped with a special container in which are placed 
the measuring instruments for the carrying out of the following 
scientific observations: Ascertaining the magnetic field of the Moon; 
the study of the intensity and the variations of intensity of cosmic 
rays outside the magnetic field of the Earth; the registration of pro- 
tons in cosmic radiation; the discovery of the radioactivity of the 
Moon; the study of the distribution of heavy nuclei in cosmic radia- 
tion; the study of the gas components of interplanetary matter; the 
study of corpuscular solar radiation; and the study of meteoric 
particles. 

For observation of the flight of the last stage of the cosmic rocket 
there have been installed in it a radio transmitter emitting on two 
frequencies—19.997 and 19.995 megahertz—telegraphie messages of 
a duration of 0.8 to 1.6 seconds, and a radio transmitter working on a 
frequency of 19.993 megahertz emitting telegraphic messages of a 
variation duration of 0.5 to 0.9 seconds, by means of which the data 
of scientific observations are being emitted, and a radio transmitter 
working on a frequency of 183.6 megahertz, which is being used for 
measuring the coordinates of the movement and the transmission to 
Earth of scientific information, as well as a special instrument de- 
signed to create a sodium cloud of an artificial comet. 

The artificial comet may be observed and photographed by optical 
means equipped with light filters eliminating the spenteal, line of 
sodium. The artificial comet will be formed on January 3 at about 
0357 hours Moscow time and will be visible for about 2 to 5 minutes 
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in the constellation of Virgo, approximately in the center of a triangle 
formed by the stars Alpha Bootes, Alpha Virgo, and Alpha Libra. 

The cosmic rocket is carrying pennants with the coat of arms of the 
Soviet Union and the inscription ‘Union of Soviet Socialist Republics, 
January 1959.” 

The total weight of scientific and measuring instruments, together 
with sources of current supply and the container, is 361.3 kilograms. 

Scientific measuring stations located in various parts of the Soviet 
Union are conducting observations of the first interplanetary flight. 
The determination of the elements of the trajectory is being done by 
electronic computers according to measurement data which are being 
automatically received at a coordinating and computing center. 

The processing of the results of measurements will make it possible 
to obtain data about the movement of the cosmic rocket and to de- 
termine the areas of the interplanetary space in which scientific ob- 
servations are being carried out. * * * 





Moscow, Tass, Radioteletype in Russian to Europe, January 3, 1959, 
0153 G.m.t. 


(Text) 


Moscow.—The Soviet cosmic rocket continues its flight toward the 
Moon, At 0300 hours Moscow time on January 3, the rocket was 
over the Indian Ocean, over a point of the Earth’s surface of latitude 
3°12’ S. by longitude 108° E., at a distance of over 100,000 kilometers 
from the Earth. 

Observation posts situated on the territory of the U.S.S.R. are 
making continuous recordings of the signal from the cosmic rocket. 
The radio signals are broadcast on frequencies of 19.997, 19.995, 19.993, 
and 183.6 megacycles. 

The apparatus aboard the cosmic rocket is working normally. 
Measurement results show that temperature and pressure in the con- 
a with the scientific apparatus is maintained within the required 

mits. 





Moscow, Tass, Russian Hellschreiber to Europe, January 3, 1959, 
0485 G.m.t. 


{Text| 


Moscow.—The Soviet cosmic rocket continues its flight toward 
the Moon. The processing of the results of trajectory measurements 
has shown that the rocket has exceeded the second cosmic speed. 
Thus, for the first time in the history of mankind, the second cosmic 
speed, which insures entry into interplanetary space, has been achieved 
and exceeded. 

At 0600 hours Moscow time the rocket was over a spot of the Earth’s 
surface with the coordinates latitude 4°30’ S. and longitude 63°30’ E. 
at a distance of over 137,000 kilometers from the surface of the Earth. 

All radio transmitters on board continue to operate reliably and to 
insure certain reception of their signals by stations on the Earth. 
Scientific instruments on board the rocket are working normally. 
The information received from the rocket is being processed and 
analyzed. 
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Moscow, Tass, Radioteletype in Russian to Europe, January 3, 1959, 
0740 G.m.t. 


[Text] 


Moscow.—<According to the latest data the Soviet cosmic rocket 
launched toward the Moon has reached an altitude of 175,000 kilo- 
meters, a Tass correspondent was told by Aleksandr Topchiev, vice 

resident of the U.S.S.R. Academy of Sciences. Academician 
Tanehien added that all scientific instruments are functioning per- 
fectly. A colossal amount of information has been received, said 
Academician Topchiev. 





Prague, CTK, Radioteletype in English to Europe, January 3, 1959, 
0903 G.m.t. 


[Text] 


Pracue.—The radio signals of the Soviet Moon rocket were regis- 
tered in Czechoslovakia for the first time on January 3, 1959, at 
0459 hours at the ionospheric station of the geophysical institute of the 
Czechoslovak Academy of Sciences at Panska Ves. Shortly afterward 
they were also received by Bredirch Micka, an amateur radio operator. 
At that time the rocket was in a relatively unfavorable location for 
Czechoslovakia, a distance of about 137,000 kilometers over the 
equatorial part of East Africa. 


Moscow, Tass, in Russian Hellschreiber to Europe, January 3, 1959, 
0946 G.mt. 


[Text] 


Moscow.—The Soviet cosmic rocket has reached a height of more 
than 200,000 kilometers and has thus covered one-half of the distance 
to the Moon, a Tass correspondent has learned from Academician 
Aleksandr Topchiev, vice president of the U.S.S.R. Academy of 
Sciences. This took place at 1200 hours Moscow time. 

* * * * * *~ * 


Soviet observation stations are successfully fixing signals from the 
Moon rocket. Academician Topchiev pointed out that the very 
fact that the Soviet rocket had reached the above height testifies to 
the accuracy of the calculations carried out before its launching. 





Warsaw, PAP, Radioteletype in English to Europe, January 3, 1959, 
1100 G.m.t. 


[Text] 


The first man in Poland to receive and to record on a tape recorder 
the signals transmitted by the Soviet Moon rocket was Stefan Filip- 
kiewicz, the operator on duty of the Polish radio monitoring service. 

Jerzy Burdulak, chief of the monitoring center, told a PAP repre- 
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sentative that the signals from the Soviet Moon rocket had been re- 
ceived at 2035 hours today in the 19.99- and 108.6-megacycle bands. 
The signals, consisting of fairly regular “beep beep,” will be heard 
today by Polish radio listeners during the ‘‘News From Home and 
Abroad”’ broadcast. 





Moscow, Tass, in English Hellschreiber to Europe, January 8, 1959, 
1245 G.m.t 


[Text] 


Moscow.—By 1300 hours Moscow time today the Soviet Moon 
rocket was 209,000 kilometers out into space. At that time it was 
above South America at a point longitude 40° W. and latitude 7° 33'S 

Processed observations of the rocket’s movement show that it will 
pass near the Moon to become the first manmade planet; that is, an 
artificial satellite of the Sun. Its closest approach to the Moon is 
calculated at 6,000 to 8,000 kilometers. The rocket’s instruments are 
functioning normally, relaying scientific information to receiving 
stations on the Earth. The first readings from the rocket show that 
the temperature of its skin is 15° to 20° C. above zero. 





Moscow, Tass, in English Hellschreiber to Europe, January 3, 1959, 
1446 G.m.t. 


[Text] - 


Moscow.—The Soviet space rocket will not be a lunar satellite, 
a Tass correspondent was told by Academician Anatoly Blagonravov, 
who heads the technology department of the U.S.S.R. Academy of 
Sciences. The scientist explained that the rocket is too fast to be 
captured by lunar gravitation pull. The rocket will bypass the Moon 
and continue its flight in cosmic space within the bounds of the solar 
system. 

* + + * * * * 


The main purpose of the Moon shot, Blagonravov said, is to obtain 
sendaemmntaiin new scientific data on cosmic rays unaffected by the 
Earth’s magnetic field and also new information about the composi- 
tion of interplanetary substance. The rocket is provided with ex- 
tremely accurate Soviet-made instrumentation which will permit us 
to determine whether the Moon has a magnetic field and the radio- 
active properties of its surface. 


Moscow, Tass, in English Hellschreiber to Europe, January 3, 1959, 
1605 G.m.t. 


[Text] 


Moscow.—The Soviet space rocket has left a visible trace on its 
course, a Tass correspondent was told by Aleksandr Nesmeyanov, 
president of the U.S.S.R. Academy of Sciences. An automatic device 
clicked on at a set time ejecting a luminescent cloud of sodium steam— 
en artificial comet observed by astronomers of many countries. 





ids. 
ard 
ind 


59, 


on 
vas 
iS 
vill 
is 
are 


ing 
at 


59, 


in 


THE FIRST SOVIET MOON ROCKET 21 


Moscow, Tass, in English Hellschreiber to Europe, January 3, 
1959, 1722 G.m4t. 


[Text] 


Moscow.—At 1600 Moscow time today the Soviet Moon rocket 
was above the territory of Peru (terrestrial coordinates: latitude 8°20’ 
S. and longitude 86° W.), 237,000 kilometers from the Earth and 
131,000 kilometers from the Moon. At 1,300 Soviet scientific stations 
conducting observations of the probe lost radio contact with the rocket 
obscured by the body of the Earth. 

The rocket will continue to move in a westerly direction over the 
Pacific where it can be easily observed from North and South America. 
It is estimated that at 1900, 2100, and 2400 hours on January 3 the 
Moon rocket will be over points of latitude 8°57’, 9°18’, and 9°45’ 
S., and longitude 131° and 160° W. and 155° E., respectively. Its 
distance from the Earth will be 265,000, 284,000, and 311,000 kilome- 
ters, respectively. 

At 0100 hours Moscow time on January 4 Soviet scientific stations 
will be able to resume observations and receive scientific information 
from the rocket as it will emerge from behind the horizon in the east. 

The rocket’s equipment and transmitters are functioning normally. 





Peking, NCNA, in English Hellschreiber to Europe, January 8, 1959, 
1910 Gm. 


[Text] 


NANKING, JANUARY 3.—Signals emitted by the Soviet space rocket 
from more than 200,000 kilometers off the Earth have been picked 
up by the Tsuchinshan (Purple Mountain) Observatory of the Chinese 
Academy of Sciences in Nanking. 

Using a No. 12981 receiver, the observatory began to pick up the 
signals at 1925 this evening in the vicinity of 19.993 megacycles. 
The signals came from the direction of the Moon. The signals were 
of variable duration of the order of 0.5 to 0.9 seconds. Later, the 
signals were also monitored by the No. 13021 receiver of the same 
type. For more than 1% hours they continued with little interruption. 
The signals have been recorded. 


Moscow, Tass, in English Hellschreiber to Europe, January 3, 1959, 
1913 G.mt. 


[Text] 


Moscow.—It is now fully clear that the Soviet Moon rocket will 
become a satellite of the Sun, the first artificial planet, Aleksandr 
Topchiev, vice president of the U.S.S.R. Academy of Sciences, stated 
tonight in an interview given to Tass. 

The velocity and direction of the flight make it possible to say 
with confidence that the bond of terrestrial gravitation has been 
broken and the spaceship will never again fall back on the Earth. 
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According to data of Soviet tracking stations, by 2100 hours Moscow 
time the Moon rocket reached an altitude of 284,000 kilometers, 
moving at a speed of approximately 9,000 kilometers per hour. 
Thus it has covered almost 80 percent of the distance separating the 
Moon from the Earth. 





Moscow, Tass, in English Hellschreiber to Europe, January 3, 19659, 
2130 g.m.t. 


[Text] 


Moscow.—The Soviet Moon rocket, which is to become the first 
artificial satellite of the Sun, will follow an orbit with the biggest 
diameter of 343.6 million kilometers and will have a rotation period 
of 15 months. According to preliminary estimates of the coordina- 
tion-computing center, the new planet’s orbit will be close to a circle 
with an eccentricity of 0.148. Its transverse axis will form an angle 
of 15° with that of the Earth, and the plane of the rocket’s orbit will 
practically coincide with that of the orbit of the Earth. The planet’s 
closest approach to the Sun, at the perihelion, will be on January 14, 
1959, and will amount to 146.4 million kilometers. Its farthest 
departure from the Sun, at the aphelion, will be 197.2 million kilo- 
meters and will be reached early. in*September 1959. 

The trajectory of the Soviet cosmic rocket is being plotted with the 
help of radiotechnical systems which have made it possible to obtain 
exact information about its movement and which make long-term 
forecasts, determining specifically the artificial planet’s future orbit. 

The computing center continues to digest the extensive information 
received on changes in the rocket’s trajectory and to specify the 
parameters of its movement. 





Moscow, Tass, Radioteletype in Russian to Europe, January 4, 1959, 
0110 G.m4. 


[Text] 


Moscow.—At 2036 on January 3, scientific observation stations 
situated in the eastern part of the Soviet Union resumed reception 
of radio signals from the Soviet cosmic rocket on the frequencies 
19.993, 19.995, and 19.997 megacycles. Reception started consider- 
ably earlier than the rocket’s appearance from behind the horizon. 
At 0030 on January 4 the reception of radio signals was resumed on 
the frequency of 183.6 megacycles. Scientific apparatus and radio 
transmitters on board the rocket continue to function normally. 
Information received testifies to the'fact that the rocket is continuing 
its flight along the set trajectory in the direction of the Moon. 

On January 4, at 0300 Moscow time, the rocket was 336,600 kil- 
ometers from the Earth, above the Indian Ocean, south of the island 
of Java, at a spot of the Earth’s surface with coordinates of loogitude 
110° EF. and latitude 10°7’S. The rocket is moving toward the Moon. 
At 0559 hours Moscow -time the rocket will pass in direct proximity 
to the Moon at a distance of 7,500 kilometers from the Moon’s surface. 
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The rocket will be at a distance of 370,000 kilometers from the center 
of the Earth. 

In subsequent movements the rocket, receding from the Moon, will 
gradually go into its orbit of a planet of the solar system. The scien- 
tific information from the cosmic rocket continues to arrive in ac- 
cordance with the planned program of measurements. 





Moscow, Tass, Radioteletype in Russian to Europe, January 4, 1959, 
0300 @.m.t. 


[Text] 


Moscow.—On January 4, at 0559 hours Moscow time, the Soviet 
cosmic rocket passed the nearest point to the Moon on its trajectory. 
Instruments and transmitters of the rocket continue to work normally 
and are reporting valuable scientific material to the Earth receiving 
stations. 

The scientific tasks set before the launching of the cosmic rocket 
have been completely carried out. 

In connection with the increasing recedence from the Earth, as well 
as the exhausting of sources of feeding, radio contact with the cosmic 
rocket will gradually deteriorate and possibly within the next 24 hours 
will cease. 

At the present moment the cosmic rocket is slowly moving along 
the sky and is still in the constellation of Virgo. A 0701 hours Moscow 
time the declivity of the rocket will be minus 10.8° and its direct 
ascent 14 hours 14 minutes. 

By 0900 hours the cosmic rocket will be over Angola, South Africa, 
above a point having coordinates of longitude 26° E. and latitude 
11°25’ S. at a distance of 390,000 kilometers from the Earth. 

As the cosmic rocket recedes from the Earth and the Moon their 
influence on the rocket’s movement will weaken. The movement of 
the rocket will, to an ever-increasing degree, be determined only by 
the force of attraction of the Sun. The rocket will enter into its final 
elliptical orbit around the Sun, thus becoming the very first artificial 
planet of the solar system. In practice this will occur as from Janu- 
ary 7 to 8. 

The results of experimental observations obtained with the aid of the 
Soviet cosmic rocket will be published as soon as they are processed. 





Moscow, Tass, in English Hellschreiber to Eurove, January 4, 1959, 
1310 G.m4t. 


[Text] 


Moscow, January 4.—At 1200 hours Moscow time on January 4 
the Soviet space rocket continued to recede from the Moon and the 
Earth and was 422,000 kilometers from the center of the Earth and 
60,000 kilometers from the center of the Moon. The space vehicle 
continues its flight away from the Moon and Earth, gradually emerg- 
ing onto its elliptic orbit around the Sun. 

At 1200 hours Moscow time the bearings of the space rocket were: 
Direct ascent 14 hours 15 minutes; declination minus 12°. The ground 
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tracking stations of the Soviet Union continued to receive signals 
from the space rocket. 

As established, the temperature of the rocket’s skin is plus 10° to 
15° C. The temperature of the equipment and of the gas within the 
instrumentation container is, in different points, within the limits of 
plus 10° to 15° C., which is enough for the normal functioning of the 
instruments. 

When the Soviet space rocket passed in the neighborhood of the 
Moon on January 4 the tracking stations of the Soviet Union continued 
measuring the parameters of its movement. Measurements of the 
rocket’s radial speed when passing the Moon permitted the determina- 
tion at 0557 hours Moscow time on January 4 the local maximum 
value of this speed: 2.45 kilometers per second, which accords with 
the data related to the other trajectory measurements taken when 
the rocket was nearest to the Moon. ‘Thus, in less than 1.5 days— 
34 hours—the spaceship covered a distance of 370,000 kilometers 
from the Earth to the Moon. 





Moscow, Tass, in Russian Hellschreiber to Europe, January 4, 1959, 
2015 G.m.t. 


* * * At 2200 hours, January 4, the Soviet cosmic rocket was 
510,000 kilometers from the Earth. The coordinates at this time 
were: direct ascension, 14 hours 17 minutes; declination, —14°15’. 

The distance of the rocket from the Moon at 2200 hours January 4 
was 180,000 kilometers. The rocket continues to move away from 
the Earth and the Moon. 

At 1300 hours today, as a result of the revolution of the Earth, the 
rocket left the zone of visibility for the observation stations situated 
on the territory of the Soviet Union. It is again due to enter this zone 
at 0100 hours January 5. 





Moscow Radio, Soviet Home Service, January 5, 1959, 0600 G.m.t. 
[Excerpt from Pravda article] 


* * * On January 3, 1959, at 0357 hours Moscow time, before 
dawn, a new astonishing comet of unusual origin appeared in the 
night sky between the first three stars—the three alphas of the con- 
stellations of Virgo, Bootes, and Libra. It was simultaneously dis- 
covered by many observatories throughout the world. In the course 
of 3 short minutes it was observed, photographed, and studied and 
the line typical of sodium was recorded in special analysis. 





Moscow, Tass, Radioteletype in Russian to Europe, January 5, 1959, 
1525 G.m.t. 


[Text] 


Moscow.—We are transmitting a Tass statement on the flight of 
the Soviet space rocket. 

The Soviet space rocket is continuing its flight. On January 5 the 
signals received from the rocket have considerably weakened. In 
view of the exhaustion of the sources for feeding it, reliable radio 
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communication with the rocket ceased on January 5 at about 1000 
hours Moscow time. 

The space rocket, in 62 hours of its flight since launching by 1000 
hours Moscow time January 5 moved away from the Earth 597,000 
kilometers. On this path, 34 hours since starting it passed near the 
Moon and, overcoming the gravity of the Earth and the Moon, is 
entering into orbit around the Sun. 

For 62 hours, in accordance with the program, reliable radio com- 
munication between the rocket and Earth was maintained, which 
enabled observation of the movement of the rocket and reception of 
information on the operation of scientific instruments on board the 
rocket. The program for observation of the space rocket and the 
program of scientific investigation are completed. 

The space rocket will finally enter a periodic orbit as an artificial 
planet on January 7-8 this year. ‘lhe elements of this orbit were 
reported earlier. The orbit of the artificial planet is situated between 
the orbits of the Earth and Mars. The smallest distance between the 
orbits of the artificial planet and Mars is 15 million kilometers, which 
is approximately four times less than the distance between the Earth 
and Mars at the time of greatest apposition of Mars. 

Moving on its orbit around the Sun every 447 full Earth days, the 
artificial planet will again get nearer to the Earth in about 5 years. 
However, its distance to the Earth will be some tens of millions of 
kilometers. 


Moscow, Tass, January 5, 1959, 1826 @.m.t. 


(Tass amended the period of revolution from 447 days to 450 days.) 


oe 


Moscow, Tass, in English Hellschreiber to Europe, January 6, 1959, 
1430 G.m.t. 


* * * * * * * 


Speaking of the objectives Soviet scientists had set themselves in 
launching the rocket, Blagonravov emphasized that the hitting of the 
Moon was not their goal. The rocket’s flight in the vicinity of the 
Moon made it possible, as we expected, he said, to obtain more in- 
formation than we could have obtained by having the rocket land on 
the Moon. Whether it is more important in terms of a sensation for 
a rocket to hit the Moon or to become an artificial planet is a de- 
batable point, Blagonravov said. 

Academician Blagonravov emphasized that the successful launching 
of the Soviet lunar rocket was the first attempt of this kind ever made 
in the U.S.S.R. Asked whether it had been preceded by unsuccessful 
launchings, he said it had not. He also replied in the negative to the 
question about experimental flights of manned rockets to high altitudes 
alleged to have taken place in the Soviet Union * * *, 
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Moscow, Tass, in English Hellschreiber to Europe, January 11, 1959, 


2245 G.m.t. 
[Text] 


Moscow.—Pravda today publishes a detailed statement on the 
Soviet space rocket which has become the first artificial planet of the 
solar system * * *, 

The statement emphasizes that the scientific equipment installed on 
board the rocket functioned normally. A large amount of records 
of measurements have been obtained and are now being sifted and 
generalized. A preliminary analysis shows that the investigations are 
of great scientific importance. ‘These results will be published as they 
become available. 

x *x * + * * * 


For the space flight a multistage rocket was made, distinguished 
by a high level of design with very effective rocket engines. A special 
automatic system guided the flight of the rocket along the set 
trajectory with great precision * * *, 

* ~ * * * * * 

The last stage of the cosmic rocket is guided by an automatic 
system stabilizing the position of the rocket at a set trajectory and 
insuring the designed speed at the end of the functioning of the 
engine. After the consumption of the space fuel, the last stage weighs 
1,472 kilograms. Besides the facilities insuring the normal flight of 
the last stage of the rocket, its body contains an airtight removable 
container with scientific and radio-engineering apparatus; two 
transmitters with aerials working on frequencies of 19.997 megacycles; 
a cosmic ray counter; a radio system determining the trajectory of 
the flight of the rocket and predicting its further movement; and 
apparatuses for forming an artificial natrium comet. 

The container is located in the upper part of the last stage of the 
cosmic rocket and is protected against heat while passing the dense 
layers of the atmosphere by a jettisonable cone. The container 
consists of two airtight interconnected spheric thin half cases. One 
of them bears four rods of the aerials of the radio transmitter. The 
aerials are fixed on the body symmetrically with regard to the empty 
aluminum spike at the end of which the terrestrial magnetic field 
meter and the lunar magnetic field detector are installed. The 
aerials are opened after the jettisoning of the protection cone. The 
same half of the case contains two proton counters to detect the gas 
components of interplanetary substances and two piezoelectric meters 
for studying meteoric particles. The half cases are made of a special 
aluminum magnesium alloy. 

The container is filled with gas at a pressure of 1.3 atmospheres. 
Its temperature is maintained at about 20° C. Such conditions are 
insured by a definite coefficient of reflection and radiation of the case 
which is achieved by its special processing. Compulsory circulation 
of the gas is secured by a ventilator. The gas circulating in the con- 
tainer collects the heat from the instruments and transfers it to the 
case which functions as a kind of radiator. 

Two pennants with the coat of arms of the Soviet Union have been 
set up on the rocket. Both are inside the container. One pennant 
is made in the form of a thin metal ribbon. One side bears the inscrip- 
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tion: ‘Union of Soviet Socialist Republics,” the other depicts the coat 
of arms of the Soviet Union and bears the inscription, “January 
1959.” The inscriptions have been made by special photochemical 
method which insures their preservation for a long time. 

The second pennant has a spherical form. The surface of the 
sphere is covered with pentagonal elements of special stainless steel. 
One side of each element has the engraved words “USSR January 
1959,” the other side the coat of arms of the Soviet Union and the 
inscription “USSR.” 

A great complex of measuring facilities throughout the territory of 
the Soviet Union was used to observe the flight of the space rocket, to 
measure the parameters of its orbits, and to receive from abroad the 
rocket data on scientific measurements. Among these facilities were 
a group of automated radar installations for the precise determina- 
tion of the elements of the early part of the orbit; a group of radio- 
telemetric stations to register scientific information transmitted from 
the rocket; a radio engineering system for controlling the elements of 
the rocket’s trajectory at great distances from the Earth; radio- 
engineering stations for receiving signals, and optical means for 
observing and photographing the artificial comet. 

The data are being sifted and centralized by the coordinating and 
computing center by means of electronic computing machines. In 
spite of unfavorable weather in most areas with optical means for 
observations of the space rocket, several photographs of the natrium 
comet have been taken. It has been possible to define more precisely 
the elements of the rocket’s orbit and to control directly the movement 
of the rocket in space. The use of powerful ground transmitters and 
highly sensitive receiving faculties insured reliable measurements of 
the trajectory of the space rocket up to distances of some 500,000 
kilometers. The multistage cosmic rocket was launched from the 
Earth’s surface vertically. Operating by the programed mechanism 
of the automatic system guiding the rocket, its trajectory gradually 
deviated from the vertical direction. 

The rocket rapidly gathered speed. At the end of the takeoff 
boost the last stage of the rocket had gathered a speed necessary 
for its further movement. The Soviet space rocket exceeded the 
second astronautical speed at the moment when the rocket engine 
of its last stage was switched off. 

About 1 hour after the start the rocket entered the Berenice’s Hair 
constellation on the heavenly sphere. The rocket then entered the 
Virgin constellation, in which it came closest to the Moon. While 
bypassing the Moon the rocket was in the heavenly sphere between the 
star of Spica and Alpha of Balance. Close to the Moon the rocket 
moved along a heavenly sphere about five times slower than the Moon, 
which, moving along its orbit around the Earth, proceeded to the point 
of contact with the rocket from the right if seen from the Northern 
Hemisphere. The rocket approached from this point from above and 
from the right. In the Tent at its closest distance from the Moon the 
rocket was higher and slightly to the right of the Moon. 

It was calculated that the bypassing of the Moon by the rocket could 
be observed by radio facilities in the U.S.S.R. and other European 
countries, as well as in Africa and a great part of Asia. 

The cosmic rocket took 34 hours to attain the vicinity of the 
Moon. According to more precise data, the closest distance between 
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the rocket and the Moon was 5,000 to 6,000 kilometers or about 
one and a half diameters of the Moon. At a distance of about 1 
million kilometers from the Earth, the Earth’s gravity affected the 
rocket so slightly that one can consider that the rocket moved only 
under the influence of the force of attraction of the Sun. 

On or about January 7-8, the Soviet space rocket entered its 
independent orbit around the Sun, became its sputnik, the world’s 
first artificial planet of the solar system. The speed of the movement 
of the rocket, like planets, around the Sun was at that time about 32 
kilometers a second. 


Moscow, Tass, in English Hellschreiber to Europe, January 12, 1959, 
0030 G.m.t. 


[Text] 


An artificial natrium comet was used for optical observation of the 
space rocket from the Earth with the object of confirming the fact 
that the rocket proceeded along the given part of its trajectory. 

This comet was formed on January 3 at 0557 Moscow time at a 
distance of 113,000 kilometers from the Earth. The observation of 
the artificial comet was possible in central Asia, the Caucasus, the 
Middle East, Africa, and India. Photographs of the comet were 
taken by means of specially designed optical equipment installed at 
southern observatories of the U.S.S.R. The time for forming this 
artificial comet was selected so as to make it visible to the greatest 
possible number of observation posts in the Soviet Union. 

Special equipment was installed in the last stage of the space rocket 
in order to form the natrium comet. A natrium vaporizer made it 
possible to vaporize 1 kilogram of natrium within 5 to 7 seconds and 
to create a natrium cloud in conditions of the weightlessness and 
profound vacuum of cosmic space. 





Moscow Radio, Soviet Home Service, January 12, 1959, 0600 G.m.t. 


[Text] 


* > * ~ * * * 
THE FLIGHT OF THE COSMIC ROCKET 


The multistage cosmic rocket left the Earth’s surface vertically. 
Under the action of the program mechanism of the automatic system 
which controlled the rocket, its trajectory was gradually deflected 
from the vertical. The speed of the rocket increased rapidly. At 
the end of the acceleration run, the rocket’s last stage acquired @ 
speed necessary for its further flight. The automatic control system 
of the last stage switched off the rocket motor and gave the order for 
the separation of the container with the scientific mstruments from 
the last stage of the rocket. The container and the rocket’s last stage 
entered the trajectory and began the movement in the direction of 
the Moon, the two being close together. 
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STATEMENT BY PRESIDENT EISENHOWER ON Soviet Rocket, 
JANUARY 3, 1959 


The successful launching as announced by the Soviets of a vehicle 
designed to pass near the Moon represents a great stride forward in 
man’s advance into the infinite reaches of outer space. 

To the scientists and engineers assigned to the undertaking a full 
measure of credit is due, and we congratulate them on this 
achievement. 


STaTEMENT BY Prime MinisteR Macmiitan on Soviet Rocket, 
JANUARY 4, 1959 


Please accept my congratulations on an outstanding achievement. 
It will, I am sure, make an important contribution to man’s scien- 
tific knowledge. British scientists join me in congratulating their 
Soviet colleagues and all those concerned in this project. 


SumMARyY OF Soviet Rocket EXPERIMENTS 


VertTicaL Rocket FLicnatT 








Date of vertical flight Number of Altitude Number of 
dogs (miles) flights 

1949-52 (used pressure suit without sealed cabin).............- 9 60 6-12 
1952-57 (used pressure suit without sealed cabin)...........--- 12 65 9-18 
1957-58 (used sealed cabin at 1 atmosphere). ..-....-.....----- 5 60-130 5-12(?) 
Sa ian Mi ile cites eich altace di ellacin Ata a Mii iat 2 270 1 
Sa ne cee re a 12 300(?) 1 
FERS Wy Ta ive eerie ddd hadstéstncddbebdssesnaeene eet 2 300(?) 1 

FO OTR cinnnstencensnlathicemn cellent lini carla Re ha nti ah dian ecilas 223-44 





1 Also 1 rabbit. 
2 Becanse 1 of the dogs on the July 10, 1959, flight had been sent up 3 previous times, including July 2, 1959, 
the probabilities are that the table understates the total number of Soviet dog-flight tests. 


DATA RECEIVED 
Preflight (1-2 days before launching) 


1. Electrocardiograms, 

2. Blood analyses. 

3. Pulse rate (95-160 per minute) 
4, Urinalysis. 


Vertical flight 


Partial and complete weightlessness (3.7 minutes) 
Maximum and minimum blood pressure values.! 
Pulse rate (increase and decrease).! 
Respiration rate.! 
Body temperature.! 
Pressure variables inside compartment (640 mm. down to 18 mm. Hg until 
separation of rocket nose section 188 seconds or 3 minutes). 
G-stress on reentry.! 
Stabilization. . 
Six liters per minute of O, feed in pressure suits (2-3° temperature) variance, 
Safety reserve of pressure suit not less than 24-3 pounds per square inch, 
G-load: 
(a) Acceleration (transverse) 5G—100 seconds. 
(b) Deceleration (variable axis) 5G—40 seconds. 
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1 Telemetered data. 


59016°—59 H. Rept., 86-1, vol. 6——68 
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12. Ascending trajectory speed, 1.72 kilometers per second, 
13. Descending trajectory, 1.75 kilometers per second. 
Postflight (1 day after flight) 

1. Electrocardiograms. 

2. Blood analyses. 

3. Pulse rate (normal). 

4. Urinalysis. 

RECOVERY (DESCENT IN CATAPULT CRADLE) 


1. Radius 3-70 kilometers (1.8-42 miles) from launching site. 

2. Three to eight hours after launching. 

3. Parachuting: (a) Increase or decrease of 2-5 respirations per minute. 
TRAINING (CONDUCTED DAILY FOR SEVERAL MONTHS) 

1. Two-hour stay in pressure suit (attitude behavior and neurological). 

2. Twice daily feeding schedule. 

3. Catapulting of carriage with dogs under ground condition. 

4, Pressure helmets. 

5. Vibrastand. 

6. Hermetically sealed cabin. 

7. Absolute and excessive pressure in regard to the suit. 

8. Capsule space (0.28 m’). 


Sputnik II Orsrrat Furest (Larka), NOVEMBER 3, 1957 


Perigee: 140 miles (18,000 miles per hour). 
Apogee: 1,038 miles (15,000 miles per hour), 
Orbit time: 103.75 minutes. 


Remarks 

Number of dogs selected for complete training: (a) 10 dogs selected (weight 
about 6 kilograms); (b) ‘‘ Laika” (“‘Barky’’) selected from this initial group for 
Sputnik IT orbital flight (female, 2 years old, weight 6 kilograms). 


Biological data, preflight orbital training 
1. Gradual training of dogs for protracted and confined trip in small cabin. 
(a) Accustomed to laboratory furnishings. 
(6) Confinement in special cages. 
2. Size of cages gradually diminished, finally approximating that of airtight 
satellite cabin. 


3. Confinement increased from hours to 15-20 days. 

4. Animal adaptation to accouterment and fittings for registering physiological 
functions. 

5. Training of animal for defecation and urination during 20-day confinement. 

6. Tolerance to noise of operating assembly. 

7. Calorie measurements and general food composition. 

8. Measurement of energy requirements (varied within limits of 400-650 calories 
per day). 

9. One hundred grams per day of pressed food (40 percent bread crumbs, 40 


percent powdered meat, and 20 percent beef fat) during initial experimental 
feeding period of 20 days. 
10. Measurement of water consumption (average 120 milliliters and not more 
than 200 milliliters per day). 
11. Selection of final gelatinous food mixture (basic nutrients, water, and agar- 
agar). 
12. Combined effect of acceleration, noise, and vibration. 
13. Tolerance to vibration loads up to 10 g. 
14. Vibration caused greater functional changes than did sound. 
15. Acceleration (chest-spine direction), 2 to 10 g ‘‘overload” for 6-15 minutes. 
(a) Increased saliva excretion 
(b) Pulse rate increased 1.5-2 times normal 
(c) Respiratory rate increased 1.5-3 times normal 
(d) Arterial pressure increased 50-80 mm. Hg. 
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Biological data (orbital)—Qualitative reference reported by Soviets 

1. Changes in both intensity and composition of radiation without data.! 

. Electrocardiogram (thoracic lead, indwelling electrodes) . 

Barometric pressure of air in cabin.! 

. Temperature at various points in sealed cabin.! 

. Respiratory measurements.! 

. Arterial blood pressure (cuff-oscalator) .! 

Control of air pressure (sleeve of pickup).! 

. Measurement for presence, duration, and amount of animal movement 

(actogram).! 

9. Measurements of G-stress.! 

10. Combined effect of acceleration, noise, and vibration. 

11. Complete weightlessness. 

12. Central nervous system changes. 

13. Functional changes affecting blood circulation and respiration. 

14. No explosive decompression; adequate construction prevented mechanical 
damage by meteoric material. 


COND Orbe cory 


Biological data and instrumentation 


. Cylindrical sealed container—640 millimeters (diameter) and 800 millimeters 
(length) with removable cover and inspection hatch. 

. Food and water supply—3 liter metal container. 

. Seven-day ration—gelatinous material containing necessary amount of water 
and nutritive ingredients (automatic feeder trough and water dispenser). 

. Measurement of respiratory rate using strain—gage indicators with resistance 

from 0.3 to 25 k. Ohm. 

Amplifier—commutation unit with 3,000 as coefficient of amplification. 

. Restraining cloth suit for actual flight. 

. Rubber sanitary arrangement attached to airtight “latrine’ reservoir. 

Activated carbon and specially dried moss for deodorization and absorption. 

. Sealed cabin constructed of aluminum alloy (interior and exterior). 

Seven-day programing of air regeneration system, 

. Ventilation (small dimensional electric motors). 

Controlled animal body heat (special heat-conducting screen). 

Controlled pressure relay (no rise above 765 millimeters Hg permitted). 

Control of cabin temperature above +15°C. (twin thermo-relay). 

14, Temperature indicators and checks for ventilation (wire rheostats and 

potentiometers). 

15. Radio apparatus for ground relay. 

16. Instrument for study of ultraviolet and X-rays from sun. 

17. Protracted laboratory testing of instrumentation under vibratory and 

accelerative conditions. 
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AMERICAN LUNAR ProBE EXPERIMENTS 


During fiscal year 1959, five lunar probe attempts were scheduled— 
three by the Air Force and two by the Army, all from Cape Canaveral 
Fla. These were initially under the cognizance of the Advance 
Research Projects Agency, and then were transferred to the National 
Aeronautics and Space Administration after it became operational at 
the beginning of October 1958. 

The Air Force experiments used a Thor-Able booster. This has 
an approximate gross weight at takeoff of 112,000 pounds. ‘The first 
stage Thor booster uses a single rocket engine rated at 150,000 pounds 
of thrust. The second stage is a modification of the Vanguard second 
stage, and delivers about 7,500 pounds of thrust. Both of these 
stages are liquid fueled. The third state is a solid fuel Allegany 
Ballistics unit rated at about 2,500 pounds thrust. The payload 


1 Telemetered data. 


NoreEs.—Quantitative data—analysis of electrograms (7 separate recordings)—withheld by Soviets. 
Laika apparently died o! anoxia. 
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carried a small fourth stage solid-fueled retro rocket. This final stage 
weighed 83.8 pounds, including 25 pounds of instruments. Toroidal 
in shape, it was 29 inches in diameter and 30 inches long. It carried 
mercury batteries to give the transmitter a 10-day lifetime. 

The first launching attempt on August 17, 1958, required destruction 
77 seconds after launch because of engine failure in the first stage. 

The second attempt, called Pioneer I, was very similar, but had a 
final stage weight of 84.4 pounds, including 39 pounds of scientific 
instruments. Launched on October 11, 1958, it rose about 70,700 
miles, and reentered the atmosphere to burn up after 43 hours 17% 
minutes, somewhere over the South Pacific. A 3%° error in course 
caused a drop in speed which limited the distance traveled. 

The third and final Air Force attempt, called Pioneer I], was similar 
but the final stage weighed 86.4 pounds, including 34.3 pounds of 
scientific instruments. ‘The vehicle was launched November 8, 1958, 
and the flight lasted 42.4 minutes, because the third stage failed to 
ignite, so that after a climb to 963 miles, it fell over East Africa. 

The Army experiments used a Juno II booster. This has an ap- 
proximate gross weight at takeoff of 121,000 pounds. The first stage 
Jupiter booster uses a single liquid-fueled rocket engine rated at 
150,000 pounds of thrust. The second stage is made up of 11 clustered 
solid-fueled Sergeant rockets, and the third stage is 3 more Sergeants. 
The second and third stages in tublike structures spin to stabilize 
their performance and direction of thrust. The fourth stage, with 
one Sergeant, had mounted on it a capsule, cone-shaped, 23 inches 
long and 10 inches maximum diameter. The power supply was 
mercury batteries for a transmitter life of 90 hours. The final stage 
capsule weighed 12.95 pounds. 

The first Army launching attempt, called Pioneer III, came on 
December 6, 1958. It rose to a height of 63,580 miles, then after a 
total flight of 38 hours 6 minutes reentered the atmosphere and 
burned over French Equatorial Africa. This was because the fuel 
was cut off 3 seconds too soon in the first stage. 

The second Army attempt and final shot of five was called Pioneer 
IV. Launched on March 3, 1959, it was similar to the one before it, 
except that the final stage capsule weighed 13.4 pounds. The vehicle 
reached Earth escape veolcity, passed within 37,300 miles of the Moon, 
and then automatically assumed its own orbit around the Sun. Pio- 
sea was tracked for 82 hours to a distance of 407,000 miles from 
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House or REPRESENTATIVES, 
CoMMITTEE ON SCIENCE AND ASTRONAUTICS, 
Washington, D.C., July 31, 1959. 
Hon. Overton Brooks, 
Chairman, Committee on Science and Astronautics. 


Dear Mr. CuarrmMan: 1 am forwarding herewith for committee 
consideration a report on “‘Space Propulsion”’, prepared by staff con- 
sultant Lt. Col. Paul B. Schuppener, in consultation with Dr. Charles 
S. Sheldon II, technical director, and reviewed by other members of 
the professional staff. 

This report is based on testimony obtained in both open and execu- 
tive session hearings before the full committee, and on information 
obtained through staff research. It summarizes highlights of the 
testimony and offers conclusions and recommendations on the con- 
duct of the overall space propulsion program. 

It is particularly appropriate to take note of the outstanding 
presentations made by the 27 witnesses representing civilian and 
military agencies of the Government, private industry, research 
institutions and universities. ‘These recognized experts in the rocket 
propulsion field provided technical information so new, so expertly 
pees as to make the record of hearings a first-class textbook in the 

eld. Their individual views and recommendations contained in the 
record of hearings deserve respect and careful consideration. 
Cuarves F. Ducanper, 
Executive Director and Chief Counsel. 
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House or REPRESENTATIVES, 
CoMMITTEE ON SCIENCE AND ASTRONAUTICS, 
Washington, D.C., August 31, 1959. 
Hon. Sam Raysurn, 
Speaker of the House of Representatives, 
Washington, D.C. 
Dear Mr. Speaker: By direction of the Committee on Science 
and Astronautics, I submit the enclosed report, ‘Space Propulsion.” 
This report has been prepared following investigative hearings by 
the full committee into the important subject of rocket propulsion, 
perhaps our most urgent need if we are to leapfrog the Soviet effort 
in missiles and space. 
The findings and recommendations herein are, therefore, earnestly 
offered to the 86th Congress for consideration. 
Overton Brooks, Chairman. 
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SPACE PROPULSION 


I. INTRODUCTION 


Propulsion is the key to space travel. Although many technical 
elements must be combined to build a successful space ship, without 
propulsion they are nothing. Electronics, inertial sensing devices, air 
supply, shielding against radiation, communications, and many other 
things also need strong support to hasten their refinement. But the 
key role of propulsion is illustrated by the frustration the United 
States has felt in the last 2 years. We have had a capability to build 
a host of beautifully miniaturized instruments and devices, and have 
shown a broad capability to meet the challenges of a new technologi- 
cal age. Yet most of our satellites have been compared with grape- 
fruit, and could do only so much. In contrast, whether or not the 
Soviet Union made the most of its opportunity, it did at least have 
the opportunity to put even thousands of pounds of payload into 
Earth orbit. For a solar orbit, the 13.4 pounds of our Pioneer IV 
greatly limited our opportunities, as contrasted with the reported 
796 pounds of instruments, or 3,245 pounds of orbiting body of the 
Soviet Mechta. 

It was in the face of this acute problem that the Committee on 
Science and Astronautics decided to hold exploratory hearings on the 
problems of space propulsion, to provide itself and the lay public with 
a better understanding of the magnitudes and the potentials. As a 
result some eight sessions were held, at which witnesses appeared from 
appropriate branches of Government, the military, private industry, 
research institutes, and universities. Their testimony not only 
provided a wealth of accurate and up-to-date technical information 
at a level understandable to the layman, but demonstrated that there 
is general agreement among the most eminent individuals in the field 
on what constitute essential elements of a space propulsion program. 
This report is intended to serve as a summary of their views. Readers 
are urged to study the record of hearings on Space Propulsion con- 
ducted by the House Committee on Science and Astronautics, which 
has been printed as a separate document. 


Il, CONCEPTS OF EMPLOYMENT 


Before going into a discussion of the status and capabilities of the 
various methods of space propulsion, either currently available or 
under development, it may be well to discuss some of the more common 
terms and important concepts of employment. 

Military missile systems, from which our basic space capabilities 
are derived, employ chemical propulsion systems. These include 
solid propellant sooket motors and ‘quid propellant rocket engines. 
(Motor and engine are used interchangeably, but motor is more often 
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used in connection with solid propellants and engine in connection 
with liquid propellants.) 

Chemical propulsion systems utilizing both solid and liquid pro- 
pellants will continue to be of a importance for missiles developed 
in the defense program. Each of the armed services is carrying on & 
vigorous research program designed to improve materially the per- 
formance of liquid propellants. The Advanced Research Projects 
Agency of the Department of Defense is sponsoring a diversified and 
well-funded program to improve the performance of solid propellants 
(Project Principia). Improvements in fuels and oxidizers for missile 
propulsion systems will automatically redound to the benefit of space 
propulsion. 

For the next few years, propulsion systems required for unmanned 
space probes and satellites will employ chemical fuels and a number of 
engine stages. Thrust units will be of either liquid or solid propellant 
types, depending primarily upon the factors of reliability, performance, 
and cost. Designers of upper stages, in which solid propellants are 
now frequently employed, are turning to hquid engines employing 
storable propellants in order to retain the same ease of high altitude 
start 9 yet gain the flexibility of changing the thrust level and the 
ability to start and stop a number of times. When nuclear propulsion 
systems become available, their first usage will probably be for upper 
stages of these space vehicles. 

As current planning goes, it is possible that the first manned flights 
to the Moon—and later to other planets in our solar system—will 
originate from space platforms already in Earth orbits some 300 
nautical miles above the Earth. A technical decision accepting or 
rejecting this concept must be made soon. It will take into considera- 
tion the difficulty of arranging space rendezvous between a space 
platform and space vehicles as contrasted with the problem of putting 
together a single vehicle large enough to proceed directly from the 
Earth. This is under study in Project Suzano of ARPA. 

The particular altitude of 300 nautical miles was chosen because of 
several basic factors. First, it is above the sensible atmosphere. 
This provides assurance that the space platform will remain in orbit. 
Secondly, it is below the Van Allen radiation belt and therefore is 
safe for personnel. Most importantly, it results in a 96-minute orbit 
about the Earth, or 15 orbits in a 24-hour period, thus greatly simplify- 
ing tracking by Earth stations. Manned space vehicles departing 
from such an Earth-orbit platform will at least initially employ 
chemical propulsion systems for relatively short flights, such as to the 
Moon and return. Longer flights with very large payloads, such as 
to Mars or Venus, will probably wait until nuclear or electrical pro- 
pulsion systems become alae 

In the discussions of chemical, nuclear, and electrical propulsion 
systems which follow, it is helpful to bear in mind three bases of com- 
parison of these systems. Each form of propulsion possesses unique 
advantages for a specific use when compared to others. 

The first basis of comparison is total thrust. Though it is difficult 
to make a precise correlation, the thrust rating of a rocket motor may 
be considered analogous to the horsepower rating of an automobile. 
Chemical propulsion systems consisting of both single and clustered 
liquid rocket engines are now under development and are designed 
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to provide a total thrust of up to 1% million pounds. By clustering 
the 1%-million-pound single chamber engines now under develop- 
ment, it appears feasible to obtain a total thrust of approximately 
6 million pounds or more. Initially, technical problems will limit 
nuclear engines to 100,000 pounds or less thrust, but there is no basic 
reason why greater thrust ratings cannot be achieved in time. Elec- 
trical propulsion systems, when developed, will provide exceedingly 
low total thrust. Initially, electrical propulsion systems will provide 
thrust on the order of one-quarter pound. Eventually, they may 
provide a thrust capability of the order of 1 to 10 pounds. From 
examination of these’ total thrust ratings it is apparent that the 
chemical propulsion systems retain an overwhelming advantage for 
use in boosters. 

A second basis of comparison of chemical, nuclear, and electrical 
propulsion systems is the performance of the fuel employed. Barring 
a major chemical breakthrough, such as being able to harness the 
energy of recombination of free radicals, it appears that fuels and 
oxidizers employed in chemical propulsion systems will have an ulti- 
mate capability of producing on the order of 425 pounds of thrust for 
each pound of fuel and oxidizer burned each second. This measure- 
ment of performance is called specific impulse. Liquid fuels and oxi- 
dizers in current common use have a specific “analee of 266 pounds 
per pound per second. Solid propellant fuels are somewhat lower in 
specific impulse. Nuclear propulsion systems of the type now under 
consideration will have a capability up to perhaps three times that of 
chemical propulsion systems, ranging from 800 to 1,200 pounds per 
pound per second, and this rating may be capable of further increase, 
provided much higher temperature materials or new methods of con- 
taining the nuclear element are found. Electrical propulsion systems 
enjoy tremendous advantage in performance, having a capability of 
10,000 pounds or more per pound per second specific impulse. 

A third factor which must be considered in choosing a propulsion 
system for space use is the ratio of thrust to weight of the engine. 
This is the number of pounds of thrust per unit of engine (plus pro- 
pellant) weight. Chemical propulsion systems have a ratio of 
approximately 100, nuclear 30, and electrical propulsion systems 
are way down the scale with a thrust-to-weight ratio as low as 1/10,000. 
On the basis of this factor, chemical and nuclear rockets, which 
produce high accelerations or high thrust per unit of weight, again 
qualify for consideration for booster and soft landing applications, 
On the other hand, electrical propulsion systems not only produce 
low total thrust but are extremely heavy due to the weight of nuclear 
reactor, shielding, and equipment for conversion of heat energy to 
electrical energy, and therefore produce very, very low thrust per 
unit weight. They are not capable of lifting a missile off the ground. 
This low ratio of thrust to weight is, however, overcome by other 
advantages for certain applications discussed later. 


III. CHEMICAL SYSTEMS 


We are wholly dependent upon chemical propellants now and it 
seems highly improbable that npape propulsion systems better than 
chemical will become available for general use in much less than 10 
years. Furthermore, we have by no means exhausted possibilities of 
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improving chemical propellants. Energy increases up to 50 percent 
over conventional chemical rocket fuels are theoretically possible. 

Chemical propulsion is based upon chemical reaction in which gases 
and large quantities of heat are liberated. Generally speaking, there 
are two types of reaction to be considered in the design of propulsion 
systems—combination in which two elements or compounds such as 
hydrogen (H,) and oxygen (Q;) are combined to form water (H,Q) 
and heat energy, and decomposition of a more or less loosely bonded 
compound such as hydrogen peroxide (H,O,) mto water plus oxygen 
plus heat energy. The energy (specific impulse) obtainable from a 
chemical neseallens is measured in terms of pounds of thrust resulting 
from the burning of 1 pound of propellant in a rocket motor or engine 
in 1 second under specified conditions of chamber pressure and pres- 
sure of the atmosphere into which the gases are exhausted. Another 
way of looking at specific impulse is to remember that it is directly 
proportional to the velocity of the jet emerging from the rocket nozzle 
Liquid propellants 

Liquid propellants, as a group, have widely differing characteristics. 
Liquid oxygen (LOX) and liquid fluorine, as oxidizers, and liquid hy- 
drogen, as a fuel, are common examples of cryogenic liquids which can 
be used in liquid rocket engines. The term “cryogen’”’ literally 
means refrigerant; however, it has been applied to fuels and oxidizers 
which must be kept cooled to very low temperatures or carefully 
insulated because of the great rapidity with which they boil away at 
normal temperatures. (For example, the boiling point of LOX is 
minus 297° F., liquid fluorine minus 305° F., and liquid hydrogen 
minus 423° F.) Specific impulses of combinations employing some 
of these cryogens are high. For example, the theoretical specific 
impulse at sea level and 500 p.s.i. chamber pressure of liquid oxygen 
(LOX) and kerosene (RP) is of the order of 266. With liquid hydrogen 
and liquid oxygen this could be raised to 345. If we could find a way 
of preventing ozone (this is an oxygen molecule with an extra atom— 
O;) from decomposing, we could reach a specific impulse of approxi- 
mately 375 pounds per pound per second. Increased chamber pres- 
sures during burning could bring this efficient propellant combination 
to more than 400 pounds per pound per second. 

Development work on engines utilizing liquid oxygen and liquid 
hydrogen is now active. While the high energy capabilities of liquid 
hydrogen as a fuel were demonstrated as early as 1946, anticipated 
costs of producing and difficulties in storing and transporting have 
acted as deterrents to its use. A liquid hydrogen propulsion feasi- 
bility program begun in 1955 has demonstrated that liquid hydrogen 
can be produced economically (as low as 10 cents per pound) and 
stored and transported safely. Development of a fraud hydrogen 
fueled engine is a straightforward engineering problem requiring 1 or 
2 years’ effort. Such engines are particularly attractive for use in 
upper stages where the greatly increased specific impulse of the liquid 
pdromen tidaid oxygen combination will, as a rule of thumb, double 
the payload capabilities for each stage utilized, as compared with 
presently available engines. A specific impulse of 345 pounds per 
pound per second is obtainable at sea level, and at the altitudes at 
which we will use these engines it becomes more than 400. In the 
latter part of 1958 the Advanced Research Projects Agency announced 
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the award of a contract for the development of such an engine. 
Effective July 1, 1959, this project, known as Centaur, was trans- 
ferred to the National Aeronautics and Space Administration. . 

Storable propellants are also very attractive to the designer of 
propulsion systems for use in upper-stage engines. Storables possess 
the advantage of not boiling away, as do the cryogens, and they 
can be started and stopped at will. Thev do not deteriorate during 
normal periods of storage and they are not excessively corrosive in 
their action on materials in the tanks, tubing, and valves used to con- 
tain them. They may, therefore, be stored in ready-to-fire missiles 
for appreciable periods of time. It appears possible to obtain storable 
propellants which will approach the specific impulse of over 265 pounds 
per pound per second. Nitrogen tetraoxide, as an oxidizer, and 
hydrazene, as a fuel, are examples of an oxidizer-fuel combination 
classed as storable. 

Some liquid rocket propellants are hypergolic, in addition to other 
characteristics; that is, spontaneous ignition occurs upon contact of 
fuel and oxidizer. While this characteristic makes them more hazard- 
ous to handle on the ground, it is also advantageous for some space 
missions. 

Still another type of liquid propellant which is valuable for certain 
uses is the monopropellant. .A monopropellant is a chemical com- 
pound which in the presence of a catalyst, or with the input of a small 
amount of initiating energy, decomposes to form heat and gases. 
Unfortunately, the specific impulse of usable liquid monopropellants 
is not high, and they are used primarily in cases where ease and relia- 
bility of starting and stopping overweigh the disadvantages. For 
example, those Earth satellites employed for communication and 
weather purposes which must remain in rather precise orbits may be 
maneuvered by means of small jets using monopropellants | as 
hydrogen peroxide or ethylene oxide. Some engineers believe mono- 
propellants can be used in general applications in ways that their com- 
paratively low specific impulse can be more than offset by other 
savings, but their enthusiasm is not generally shared. 

Up to this time liquid propellant systems have predominated in the 
large missile field and are destined to continue to play an important 
role in space programs. There are a number of reasons for this. 
Most significant of them are: 

(a) Liquid propellants provide the highest specific impulse obtain- 
able today. 

(b) Due to the regenerative cooling of the rocket motor chamber, 
long duration firings are attainable. This has the important advan- 
tages of minimizing acceleration loads, and makes it worthwhile to 
seek recovery, techniques permitting reuse of engines. 

(c) Liquid.engines can be throttled. This provides more flexibility 
for control and guidance requirements, 

(d) Liquid engines can be started and stopped in flight. This 
capability has advantages for many space applications. 

(e) Liquid propellants in current use are cheap. For example, 
liquid oxygen costs approximately 1 cent per pound, and RP, a form 
of kerosene, 2 cents per pound. 

Certain of these advantages, coupled with the experience gained 
from intermediate range Sallistic missiles and intercontinental 
ballistic missiles utilizing liquid engines, have dictated choice of 
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liquid propellants for the two large engine developments now under- 
way. The first of these, the Saturn project, is a Department of 
Defense project which calls for the clustering of currently available 
tinue engines to form a booster unit capable of producing one and a 
half milhon pounds of thrust. Because this project is et upon 
the use of existing engines, it will begin static testing in late 1959 
and will have an early operational capability. Another liquid engine 
development underway is intended to provide a single chamber 
engine of new design and capable of producing one and a half million 
pounds of thrust. It has been initiated by the National Aeronautics 
and Space Administration and is presently scheduled for approxi- 
mately 4 years of development effort. 


Solid propellants 


Solid propellants are of two basic types. The first of these, the 
so-called double-base propellant, has been known and used in rifles, 
shotguns, and cannon for over 60 years. Double-base propellants 
are formed by the mixing of nitroglycerin and nitrocellulose, and 
when used as rocket propellants may be given additional energy with 
powdered metals such as aluminum or boron. Double-base rocket 
propellants continue to be valuable for many purposes, but for others 
they have been supplanted by the case-bonded, composite, solid 

ropellants developed near the end of World War II by the Jet 

ropulsion Laboratory under Army sponsorship. Composite propel- 
lants are not single compounds but consist of an intermixed fuel and 
oxidant. Most of these latter propellants are based on ammonium 

erchlorate in one form or another, mixed with some kind of fuel 

inder into a liquid mixture which is cast directly into the rocket 
motor case. After a few hours of curing, the slurry becomes a tough, 
plastic solid which is bonded strongly to the walls of the motor. 

Major problems encountered in the use of solid propellants have 
been lack of precision in termination of burning, lack of ability to con- 
trol the direction of thrust, and inability to modulate or throttle. 
Solid propellants also have lower specific impulse than liquid. How- 
ever, there is confidence among experts in the field that solid pro- 
pellants will continue to find application for space propulsion. They 
enjoy such advantages as— 

(a) high degree of reliability, 

(6) simplicity of fabrication of the complete motor, 

(c) ruggedness and ease of handling and shipping, 

(d) instant readiness for firing, and 

(e) great material density. ‘This has the advantage of per- 
mitting a smaller vehicle for the same payload. 

As high energy propellants and new liquid engines become available 
for upper stages, solid propellant motors probably will have difficulty 
in remaining competitive; but improvements in specific imipulse, new 
techniques for rapid termination of thrust, throttling and‘ control of 
direction of thrust will continue to make them attractive as boosters 
for many space uses. There has also been a reduction in the weight 
of motors through development of improved, lightweight, glass- 
reinforced plastic cases. There are proposals to overcome the 80,000- 

ound total weight and 12-foot diameter physical size limitations 
imposed by load-carrying capacities of highway and railroad bridges 
and clearances of underpasses and obstructions along rights-of-way. 
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One method would be to ship by air, but a novel idea proposes assem- 
bling the motor case or chamber on site and mixing and casting of the 
propellant as well. With this method, the size of solid propellant 
rocket motors is almost unlimited. A contract has been let for the 
design study of a 1% million pound thrust solid propellant booster. 
Large motors prepared in this fashion could be fired within a few 
hours after manufacture or they could be stored, ready for use within 
minutes after a decision to fire. 


Summary 


In summary, liquid chemical propellants have greater specific 
impulse and greater versatility. They will, on the whole, supplant 
solid ckeneaal propellants for upper stage use, but solids and liquids 
will remain in active competition for use in large boosters. Relia- 
bility, performance, and cost will be the factors upon which a choice 
between the two will be made. Liquid propulsion systems may gain 
some advantage with respect to cost if current efforts to develop 
techniques for the recovery and reuse of large liquid engines prove 
satisfactory. NASA’s Project Scout, a new solid propellant satellite 
launching system, however, offers its own advantages of simplicity 
and low cost for lofting moderate payloads. 


IV. NUCLEAR PROPULSION 


“‘When we leave the chemical propulsion systems for nuclear and 
electrical systems, we are going largely into unmapped territory.” 
So stated an important industry witness in his appearance before 
the Science and Astronautics Committee. He went on to point out 
that some of the principal problems can now be recognized, but that 
any program for utilization must necessarily be long range and that 
specific problems remain to be recognized. However, he and other 
witnesses appearing before the committee on the subject of nuclear 
propulsion were confident that we would ultimately obtain this new 
means of space propulsion. The time estimates ranged from 5 to 10 
years, with a consensus favoring 10 years. 

As envisaged by most of the witnesses, a nuclear propulsion system 
would consist of a more or less conventional nuclear reactor which 
would be used to raise the temperature of liquid hydrogen from minus 
423° F., convert it to a gaseous state, and expel it at temperatures 
from 2,500° F. to 4,000° F. This high-temperature hydrogen gas 
would then be expanded through a nozzle to produce a high velocity 
jet and thereby thrust. The principal departure from a chemical 
PeRRIOn. system lies in the utilization of a nuclear reactor to provide 

eat energy instead of obtaining it through chemical reaction. Spe- 
cific impulses on the order of 1,200 pounds per pound per second 
would be obtainable at the higher temperatures. This is approxi- 
mately three times as great as the highest specific impulse obtainable 
through chemical reaction. Even the lower operating-temperature 
reactors Erodueang a specific impulse of 600 to 800 pounds per pound 
ll second may represent sufficient improvement to be of interest. 
ject Rover, a national program to develop a nuclear engine, is 
based on this heat exchanger concept of propulsion. As a step in the 
Rover concept, the Kiwi-A test reactor was operated late this spring 
in Nevada. 
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The caution expressed by most witnesses as to an early completion 
of a nuclear rocket engine certainly seems justified by a consideration 
of some of the principal engineering problems to be solved. For 
example— 

(a) Reactor controls must be made capable of bringing the reactor 
safely up to operating power within a matter of seconds. 

(6) Methods must be provided to reduce heat from neutron and 
gamma radiation in adjacent engine components and propellant 
tanks. Radiation shielding is also a problem to limit induced radio- 
activity in adjacent structural elements. 

(c) Consideration must be given to the fect that fission products 
will be carried by the propellant into the exhaust jet, producing 
considerable radioactivity in the surrounding area, 

(d) Reactor materials will be required to operate at very high 
temperatures without erosion, corrosion, or change in physical 
characteristics. 

The major problem in obtaining the high efficiency possible with 
nuclear propulsion lies in the development of suitable materials to 
withstand the extreme operating conditions. The peak performance 
of a heat-exchanger type of rocket is fixed by the ability of core 
materials, moderators and reflectors, and structural components of the 
engine to withstand thermal stress, radiation damage, and corrosion 
and erosion. The attainment of a safe, reliable engine of high power 
is dependent upon gaining new knowledge of the properties of 
materials. It may be necessary to develop new alloys or ceramics to 
meet the stringent requirements. However it is considered possible 
to develop an engine which operates at lower temperatures, and 
therefore lower efficiency, using presently available materials. 

During the 12-year period from 1945 to 1957, in spite of our best 
efforts in the great metallurgical laboratories of the country, we were 
able to increase the working temperatures at high stresses of metal 
allovs and ceramics only 300°, from approximately 1,500° F. to 
1,800° F. This suegests the magnitude of the problem faced. 

High temperatures are not the only problem encountered. We 
want to use hydrogen because of its low molecular weight, but hydro- 
gen embrittles some materials, forms hydrides with others (with 
resultant corrosion) and forms volatile hydrogen compounds with 
others (thus eroding the material). Resistance to corrosion and ero- 
sion and ability to withstand high temperatures are not enough to 
qualify a material for nuclear engine use. Materials must also be 
able to withstand high stress imposed by temperature change and 
thrust loading. In some cases a material otherwise qualified for use 
may fail because it is not dimensionally stable under continued 
neutron bombardment or undergoes other changes in physical proper- 
ties. A great amount of work is going on to determine and tabulate 
the properties of a large number of materials under conditions of high 
temperature and high stress, in the presence of corrosive and erosive 
substances and exposed to heavy neutron bombardment. For 
examplé, elements such as graphite, tungsten, tantalum, molybdenum, 
niobium, rhenium and zirconium are under careful investigation. In 
many cases carbides, nitrides, and borides of these and other elements 

ssess even better properties, and these, too, are being examined, 
Much work remains to be done and progress will certainly not be 
easy unless an unforeseeable breakthrough occurs. 
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Rewards for the solution of nuclear energy problems are great: For 
example, a theoretical mission of lifting a 50-ton payload from Earth 
to orbit around Mars and return to an orbit around the Earth, if done 
with a high-energy chemical propulsion system, would require a six- 
stage vehicle and a thrust unit capable of lifting 30 million pounds. 
On the other hand, if this same mission were to be undertaken with a 
nuclear-powered vehicle, only two nuclear stages would be required 
and the thrust unit would be required to lift only 3 million pounds. 

While the main objective is to provide nuclear space propulsion, 
important corollary advantages will undoubtedly accrue. Solutions 
to many of the problems confronting us will result in far better nuclear 
powerplants for commercial use. 


V. ELECTRICAL PROPULSION 


The tongue-twisting word “magnetogasdynamics” (or magnetohy- 
drodynamics—MHD for short), is applied to an area of research and 
development into how electrostatic and electromagnetic fields may be 
used to accelerate plasmas, ionized gases, and colloidal solutions to 
extremely high velocities (up to 300,000 miles an hour) and exhaust 
these maierials as a jet to obtain propulsive thrust. Before discuss- 
ing the many different types of electrical propulsion systems which 
have been proposed, it would be well to describe plasma, ionized gases, 
and colloidal solutions. 

When energy in the form of heat is transferred into a metal, the 
material first becomes liquid; then it passes to a vapor state, and ulti- 
mately it is brought to such a state of excitation that one or more of 
the dynamic electrons which surround the nucleus are shaken loose. 
The remaining molecule—less electrons—is now known as an ion and 
carries a positive electrical charge equal but opposite to that of the 
departed electrons. ‘The freed electron, or electrons, represent nega- 
tive charges. If after ionization there is no separation of the atoms, 
ions, and electrons, the resulting mixture is known as a plasma. If 
the temperature is carried high enough, such as in a thermonuclear 
reaction, all atoms would be ionized and the plasma would consist 
only of ions and electrons. 

There are several ways of producing the heat necessary to obtain 
ionization. One is to cause the vaporized material to flow through a 
suitable nozzle and impinge on a hot surface, perhaps made of tung- 
sten, producing contact ionization. Another method of ionization is 
to expose the material to a high-temperature electric arc, Materials 
suitable for consideration as ionizing propellants are the alkali metals 
such as cesium, potassium and sodium. Cesium, because of the ease 
with which an electron may be dislodged, is the favorite theoretical 
propellant. 

he plasma, having been produced by electrical means, may either 
be allowed to expand through a type of nozzle to produce thrust as is 
the case in a conventional chemical rocket, or the plasma may be 
further accelerated by being passed through an electromagnetic field. 
In the latter case, extremely high specific impulses are obtained. 
Plasma temperatures far exceed the capabilities of engine structural 
materials and therefore electromagnetic fields may be employed to 
= the plasma and to serve the purpose of a nozzle in directing 
jet flow. 
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If the ions and electrons are extracted from the plasma and sep- 
arately accelerated, either by passing through an electrostatic field 
only or through both electrostatic and electromagnetic fields, the 
device is known as.an ion engine. The electrons by themselves 
furnish little propulsive thrust, but it is necessary to expel them in 
order to keep the entire rocket system electrically neutral. 

Still another engine of the electrical. type employs an electrically 
charged liquid colloid and operates at lower temperatures. The 
colloid consists of electrically charged particles so small that they 
remain in suspension or distributed throughout the liquid carrier. 

Of the electrical engines described, ion engines appear more ad- 
vanced and have reached a working stage of development. Plasma 
engines were described by some witnesses as being in an earlier stage. 
The charged colloid system also shows promise and was stated to have 
fewer serious problems to overcome. All these electrical systems 
show promise in principle, but there is an obvious need for more 
research on fundamental magnetogasdynamics before the value of 
this form of propulsion can be assessed properly. From the testimony 
provided to this committee, it appears that relatively inefficient 
versions may be developed in as little as 5 years but in view of the 
serious problems. more sophisticated and greater thrust models will 
probably take as long as 10 years. 

All forms of electrical propulsion systems which have been proposed 
have one formidable underlying problem—power supply. A typical 
ion or plasma engine needs 200 to 300 kilowatts per pound of thrust. 
Ion and plasma engines may be developed to produce as much as 
10 pounds of thrust. Some idea of the magnitude of these power 
needs can be drawn from a comparison with an average U.S. residential 
city of 10,000 persons. Such a city requires approximately 970 
kilowatts of electrical capacity. Furthermore, in order that electrical 
propulsion systems can be utilized for the purposes to which they 
are best adapted, that is, space travel, say, to Mars and return, or the 
positioning of communication and weather satellites, the powerplants 
must be capable of continuous operation with an extremely high 
degree of reliability for many days at a time over a period of a year 
or more. The simple fact is that we do not now have reliable, light- 
weight powerplants meeting these criteria. A more or less con- 
ventional nuclear reactor used to heat a fluid which would drive a 
turbine, and the turbine in turn an electrical generator, has been 
proposed as one solution to power needs. The capability to place a 
powerplant of this type into a small package of relatively light weight 
and yet to retain reliability in continuous operation over a long 
period of time seems highly speculative at this time. Three other 
methods of producing electrical power appear to offer promise. One 
is to produce electricity directly by thermionic means, that is, devise 
an efficient conversion of heat to electricity in a nuclear reactor by 
“boiling” electrons out of a metal. Still another method proposed 
is a thermoelectric conversion using the difference in electrical po- 
tential which exists between two metals at different temperatures. 
A third method suggested would pass a gas ionized by nuclear means 
through a magnetic field to generate electricity. AEC’s Project Snap 
is studying some of these and other possibilities, but with emphasis 
on auxiliary power requirements. 
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Faced with the obstacles of difficult technical problems, require- 
ments for a large amount of money, and somewhat doubtful success 
far in the future, why should we pursue the development of electrical 
propulsion systems? The answer is that for such a use as long 
“freight” hauls deep into space such a system promises to be most 
economical. ‘The fuel efficiency promised, long duration of operational 
capability and low thrust level also are exactly what we need for 
positioning of satellites designed to execute precise orbits such as the 
24-hour communication satellite which, in order to perform its func- 
tion, must remain fixed with respect to a point on the Earth. Weather 
satellites impose similar criteria. Other military satellites designed 
for reconnaissance purposes, orbiting perhaps 65 miles above the 
surface of the Earth, could be kept in orbit and perform their mis- 
sion most efficiently by utilizing electrical propulsion systems. 

It must be emphasized that electrical systems show no capability 
for use in take-off or landing on any of the planets. Electrical systems 
will have great usefulness for going from cne orbit to another or for 
ee positioning in a required orbit and where duration of operation 
is long. 

VI. EXOTIC SYSTEMS 


Space propulsion systems discussed under the heading of chemical, 
nuclear and electrical are either in operational or developmental use 
or have been demonstrated in principle in the laboratory. The search 
for better means of space propulsion does not stop with these more or 
less conventional ideas. Numerous proposals for more exotic systems 
have been advanced. 

One such proposal, which is reasonable in theory but so far has 
proved impracticable to devise, is a propulsion system based upon the 
use of free radicals. It represents a several-magnitude jump of specific 
impulse in a chemical propulsion system, because specific impulses 
theoretically attainable range from 1,000 to 1,500 pounds per pound 
pee second. This tremendous release of energy results from the recom- 

ination of a molecule which has been caused to break apart by heat or 
by other means. For example, free hydrogen exists in a stabilized form 
only as diatomic hydrogen, or H,. However, if hydrogen molecules 
forced to split to form monatomic hydrogen can be stabilized to remain 
so under storage conditions, their recombination in a rocket engine 
combustion chamber would provide a specific impulse potentially as 
high as 1,500. The problem is maintaining monatomic hydrogen in 
that state. Supercooling or mixing with inert gases are two possible 
approaches. 

Another type of nuclear propulsion system which has been of 
posed for 10 years or more is the gaseous reactor or “‘fizzler.” This 
involves the intimate mixing of the propellant and gaseous uranium 
and the separation of the uranium from the propellant before expul- 
sion from the rocket. Such a gaseous fission reactor would necessarily 
operate at extremely high temperatures—above the vaporization tem- 
pene of materials of interest. A thermonuclear system has also 

een proposed, but the problem of containing temperatures approach- 


ing those of the sun probably places this device many years into the 
ture. 

Another idea, which has progressed to the point where the Advanced 
Research Projects Agency in the Department of Defense has let a 
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million-dollar feasibility study contract, is in the field of controlled 
nuclear detonations. This project proposes to examine a new method 
for achieving massive propulsion through the detonation of a series of 
small nuclear devices. It might lift a space platform weighing as much 
as 1,000 tons. This is Project Orion. 

Another space propulsion proposal would take us back many centu- 
ries in time to the use of sails for propulsion. Very simply, it proposes 
that a vehicle literally sail through space, utilizing a solar sail consist- 
ing of a large area of thin plastic material coated with a microscopically 
thin coating of a metal such as aluminum. The solar sail would be 
unfurled after the space vehicle had been placed in Earth orbit far 
outside the atmosphere. The pressure of solar rays (photons) on the 
surface of the sail would provide a small but inexhaustible accelerating 
force. More complex forms of photon propulsion have been sug- 
gested by scientists as a means of traveling from one solar system to 
another. This may be possible, but at this time we know so little 
about the conversion of matter into radiant energy and the focusing 
of this energy for propulsion purposes. Also, it is recognized that 
travel close to the speed of light, even if attainable, might pose many 
other acute problems, such as the high energies which would be at- 
tained in a relative sense by any scattered particles in space, bom- 
barding with deadly gamma rays the spaceship and its occupants. 

Popular literature and even some serious research have been con- 
cerned with entirely new approaches to travel through space, such as 
use of anti-gravity or the creation of gravity screens. Our best under- 
standing of physical laws today seems to preclude any of these ap- 
proaches to control of gravity as workable; however, no one can pre- 
dict what new forces or scientific laws may be discovered in the future. 

Perhaps the most imaginative idea of all involves the charting and 
utilization of plasma or energy belts in space. Such an energy belt 
exists around the Earth. A considerable amount of knowledge of this 

henomenon was gained as the result of experiments designed by Dr. 

an Allen of Iowa State College with instrumentation in several 
Explorer satellites. By judicious navigation from one such energy 
belt to another, it may some day be possible to cruise almost indefi- 
nitely on free space fuel. 

Whether or not any of these novel ideas are ever brought to prac- 
tical use, their existence at least demonstrates the interest and wide 
range of activity in the field of space propulsion. 


VII. CONCLUSIONS 


This report began with the statement, ‘‘Propulsion is the key to 
space travel.” This is also a proper conclusion. Hearings before the 
House Science and Astronautics Committee, during which some 27 
individuals representing expert opinion in industry, the National 
Aeronautics and Space Administration, and the Department of De- 
fense, demonstrated that the problems of space propulsion now are 
being vigorously attacked in many aspects. In retrospect, some of 
these efforts began too late and, even now, some of the problems are 
s0 vaguely defined that we do not realize how much effort is required 
for solution. It is possible, then, that such problems may not be 
getting the kind of attention they deserve and require. 
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With quite good reason, space propulsion programs can be divided 
into two categories, those which are achievable in the v near 
future—say 5 years—with the application of straightforward engi- 
neering techniques, and a second category in which we may merely 
see the problems better defined in 5 years and begin to see solutions 
in 10 years. 

In the case of the first grouping, there are vigorous and well-defined 
efforts on the part of the individual military services and the Depart- 
ment of Defense to improve the chemistry of liquid and solid pro- 
et Theoretically, improvements in the energy-carrying capa- 

ilities of chemical propellants can be as ae as 50 percent. These 
programs must continue to be supported with great vigor because 
they represent the most tangible efforts we have to date of improving 
the fuels for space propulsion. 

It is now obvious to all that had we instituted a strong program for 
the development of large rocket engines at the close of World War II 
when we had great but untapped capabilities, we would not now be 
in a position of second place to the U.S.S.R. so far as “weightlifting” 
capability is concerned. But this is past, and now we must do our 
best to make up for lost time. Saturn, an Advanced Research 
Projects Agency project for the development of a 1%million-pound 
booster employing a cluster of existing and proven liquid rocket en- 
gines, is designed to give us a tremendously improved space capability 
within the next few years. It must be given full support if we are to 
maintain a balanced and yet increasing rate of effort in space activities. 
Anything less will keep us in a position inferior to the Soviets. 

Still another large rocket engine project is somewhat further off 
in time, but one which logically follows the Saturn project. This is 
the National Aeronautics and Space Administration development of a 
single chamber liquid rocket engine capable of producing 1 to 1%- 
million pounds of thrust. This project represents a reasonable exten- 
sion of effort based upon experience we have gained with rocket 
engines produced for such missile programs as Atlas, Jupiter, Thor, 
and Titan. The NASA project is scheduled for completion in approxi- 
mately 4 to 6 years. A test version has already produced over a 
million pounds of thrust, briefly. It will enable us to make another 
big jump in propulsion capability, because we can reasonably expect 
that this large engine will be formed into a cluster arrangement for a 
booster which will be capable of producing over 6 million pounds of 
thrust. This concept is employed in the proposed Project Nova 
system. 

With the increasing size and complexity, and above all, cost of the 
very large propulsion systems, it behooves us to practice every reason- 
able economy. One such economy may be the development of tech- 
niques which will permit the recovery and reuse of large rocket 
engines, once they have performed their task and have been jettisoned. 
Investigations for several recovery techniques are currently underway 
and the results will be applied to some of our current programs. 

One of the most immediate and pressing requirements is for the 
development of upper stage liquid rocket engines utilizing high energy 
propellants such as liquid oxygen and liquid hydrogen, or storable 

ropellants. At least three such engines, ranging in thrust capability 
rom 10,000 pounds to 300,000 pounds are a ‘‘must” if we are to make 
efficient use of the large boosters which exist today or are under 
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devélopment. It is possible, for example, to increase payload capa- 
bilities from 2 to 10 times merely by substituting high energy upper 
stage engines for those now used. The Advanced Research Projects 
Agency has in the past few months contracted for the development 
of a second stage engine of this type. The project, known as 
Centaur, was recently transferred to the National Aeronautics and 
Space Administration. 

Nuclear propulsion and electrical propulsion fall into the second 
category, programs which are perhaps 10 years off in time, and are 
largely dependent upon how much progress we are able to make in 
research. One important aspect of this is research on materials. 
We know, for example, that pure metals, alloys, and ceramics which 
we have been able to devise permit operating temperatures on the 
order of 1,800° F. Nuclear reactors, if they are going to be efficient 
enough to carry into space, must be sanable of material operating 
temperatures of approximately 2,500° F. and preferably 5,000° F. 
or more in order to gain efficiency. Compare this goal with the 
present capabuity of our earthbound nuclear powerplants which 
operate at less than 1,000° F. and in which, for the present, we 
are content to seek modest gains of 10 to 20 percent in per- 
formance. There are other problems in connection with materials, 
such as ability to withstand stress, effects of neutron bombardment 
on physical properties, and others; but this single example of tempera- 
ture limitation points up a tremendous need for materials research. 
If there is one area of basic research which needs greater emphasis, it 
is perhaps this. Project Pontus of ARPA is one effort designed to 
solve some of these materials problems. 

When we lick the research problem, nuclear reactors will provide 
us with a means of carrying heat energy into space; but we have other 
important energy needs. Electricity is needed for instrumentation, 
for guidance, for communication, and for propulsion. Simple, com- 
pact, reliable, lightweight electrical systems capable of producing up 
to 300 kilowatts of electricity continuously for a year or more simply 
do not exist. They must be brought into being before we can venture 
far into space and before we can devine truly efficient Earth satellites 
such as we can now recognize a need for, and are developing for com- 
munication and weather purposes. At one end of the scale of electrical 
requirements where power needs are small, direct conversion from 
solar energy may be feasible. However, at the far end of the scale— 
300 kilowatts or more—conversion from the heat of a nuclear reactor 
is probably the answer. 

It is difficult to maintain a proper perspective in the appraisal of the 
overall space propulsion program. The vast and exciting capabilities 
promised by nuclear, electric and other exotic systems tend to color 
our thinking. It is too easy to forget that perhaps years of research, 
followed by development and extensive testing, are required before 
these new systems can reach the degree of reliability we have even 
now in our missile propulsion systems. Reliability cannot be bought 
with money alone. It is acquired and proven through experience. 
The years of research, development, testing, and the billions of dollars 
which have gone into guided missiles are now the most valuable asset 
of our national space program. Manned flight into space awaits only 
the refinement of reliability in these systems. If we are to make real 
progross in space exploration and use in the next several years we 
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must stress component improvement and build bigger thrust units 
for space use based upon reasonable extensions of our missile pro- 
pulsion system experience. Nuclear, electrical, and perhaps other 
systems seem assured, but are necessarily years into the future, par- 
ticularly insofar as manned space flight is concerned. 

Problems in the space propulsion field touch upon almost every 
aspect of science and technology. They range from conventional 
chemical combustion processes through advanced nuclear technology 
to unanswered questions on the formation of the universe. Their 
solution will not only give us the means to travel in space, but will 
improve and enrich our lives on Earth. 
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